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Topics Discussed:
Technology Transfer Meeting

= Geology

= Hydrology

= Geochemistry

=  Permitting

= Facilities design

= Noise
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= Biology

Decisions Made:
= N/A

Action Items/Assignments:
= None made
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First Last Role Company Initial

Alan Belauskas Noise Coronado National Forest <%

Andrea Campbell NEPA Compliance/FOIA Officer Coronado National Forest

Ben Gaddis NEPA Planner SWCA Salt Lake City .

Bev Everson ID Team Leader Coronado National Forest /3 .4¢

Bob Lefevre Air Resources, Clean Water Act Coronado National Forest L

Cara Bellavia Social & Economic Environments SWCA Phoenix C;@

Charles -Coyle NEPA Planner SWCA Phoenix arF¢

Chris LeBlanc Heritage Coronado National Forest

Dale Oriman Engineering SWCA Subcontractor

Dave Morrow Air Resources SWCA San Lois Obispo Iéég
~Debby Kriegel Lighi{ilight-Skivs)- Coronado National Forest E%%
/Deborah Sebesta Vegetation, Reclamation, Wildlife =~ Coronado National Forest =)

Eli Curiel Hazardous Waste, Mining Coronado National Forest z

Elisha Wardle NEPA Planner : SWCA Salt Lake City <N

Geoff Soroka- Vegetation, Reclamation, Wildlife ~ SWCA Tucson iy

George McKay Access/Lands/Realty Coronado National Forest

Glenn Dunno Data Management SWCA Flagstaff

Harmony Hall NEPA Planner SWCA Flagstaff

Heidi Schewel Media Coronado National Forest

Janet Jones Admin Support Coronado National Forest

Jeanine Derby Forest Supervisor Coronado National Forest

Jeff Connell Social & Economic Environments SWCA Phoenix

Jennifer Ruyle Forest Planner Coronado National Forest

Jerome Hesse Geology SWCA Tucson

Joe Ezzo Heritage SWCA Tucson

John Able Communications Team - Coronado National Forest

John Maclvor SWCA Project Leader SWCA Subcontractor

Keith Graves Recreation, Social & Economic Env. Coronado National Forest

Ken Houser Managing Principal SWCA Phoenix

Ken Kertell Wildlife Resources SWCA Tucson

Kendall Brown Range Coronado National Forest
| Kendra Bourgart Team Admin Asst Coronado National Forest

Kevin Serrato NEPA Planner SWCA Tucson

Larry Jones Wildlife Resources Coronado National Forest

Marcie Bidwell Recreation SWCA Durango

Mary Farrell Heritage Coronado National Forest

Matt Petersen NEPA Planner SWCA Salt Lake City

Melissa Reichard Project Administrator SWCA Tucson

Ralph Ellis Transportation/Engineering SWCA Phoenix N

Reta Laford Deputy Forest Supervisor Coronado National Forest

Rion Bowers Clean Water Act Compliance
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ROSEMONT COPPE

Jamie Sturgess
Vice-President, Sustainable Development

Jamie has over 25 years of industry experience in the areas of environmental management, regulatory
compliance, pollution control and project management. His career has spanned from research field
biologist to site environmental manager for large mining operations, and included senior

exectuive positions with Cyprus Climax Metals and EnviroNet. Jamie was formerly with Stantec
Consulting in the Environmental Management group, doing extensive permitting work in Arizona over
the last two decades. He has earned both his Masters in Resource Management Ecology and his
Bachelors in Renewable Natural Resource Management from the University of California at Davis.
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Rosemont Mining Districts - 1880

= Southern Arizona led the nation’s
copper production - 1900

7 Rosemont District mined - 1870
through 1950

Z First mining claims:

* Narragansett, 1879

* Eclipse, 1884

* Backbone, 1885 0ld Rosemont, ca. 1900

. Store and warehouse, center;

~ Recent History: Rosemont Hotel, right

* Banner Mining Company, 1961

* Anamax, 1973 - 1986

* Asarco, 1988 - 2004

* Rosemont Copper, 2005

-
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” Rosemont Copper Company is an Arizona
Corporation and a wholly owned subsidiary of
Augusta Resource Corporation

Z Rosemont Copper Company has offices in Tucson
and Denver

2% Augusta Resource Corporation is traded on the
American and the Toronto Stock Exchanges using the
stock symbol AZC

==
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™ Rosemont Copper submitted the Mine Plan of

Operations to the US Forest Service on July 11, 2007.

& The MPO includes the Rosemont Copper project
progressive design, conservation, and sustainability
initiatives.

£ The MPO consists of several documents:

¢ The Mine Plan of Operations
* The Infrastructure Plan

* The Reclamation Plan
* Additional Information requested by the Forest Service

-
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£ Mining Property:

* 132 patented claims, covering
just under 2,000 acres
905 unpatented claims,
covering more than 12,000
acres
Other ranchlands covering
approximately 800 acres
Z Ranching Property:

* Private ranchland property
covering approximately 800
acres (unpatented mining
claims cover some of the
ranchlands)

* Grazing rights for 30,000 acres

L
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Copper Concentrate 220,000,000 pounds
Copper Cathode 14,000,000 pounds
Molybdenum Concentrate 5,000,000 pounds
Silver 3,500,000 ounces
Gold 15,000 ounces

= Sulfide ore processing rate = 75,000 tons per day

& Oxide ore process rates = 51,000 tons per day peak
(Year 1), all ore placed by year 6

¥ Mining rate = 322,000 tons per day

Mine Plan of Operations / Feasibility Study — July 2007
==
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Rosemont Employmen
* 500 people directly

* 1500 people indirectly
& Rosemont provides 5% of the copper used in the US

Rosemont will provide a $487 million annual impact to
Arizona’s economy

= Arizona state and local governments will receive
approximately $589 million in taxes over the life of the

11/7/2008

mine
% Federal taxes are estimated at $1.6 billion over the life of
the mine
-
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other portions of the project
T These firms employ hundreds of people.
% Some of those firms include:
. M3 Engineering . DM Engineering «  Verizon
. Mountain States R&D . SkylineLabs . Fedex-Kinkos
International + Securitas + Alphagraphics
+  TetraTech « Western Refining «  Southwest Exploration
. AMEC . Stantec Services
+  Westland Resources « Cooper Aerial «  Turner Laboratories
. Applied Environmental Verdad Groui . Reprographics
3 . p, LLC.
Consulting p—— «  Physical Resource
. E.L. Montgomery and Laboratories
Associates . Mountain View Tours . Metcon
+  Strongpoint Public Relations +  Old El Paso Barbecue o
+  Fennemore Craig, PC +  Bonesteel Lo Driling
+ Sonoran Pump Supply + Navigant + Layne Drilling
+  DarlingEnvironmentaland University of Arizona Zonge Geosciences, Inc.
rvey + Geomechanics Southwest i
. Call and Nicholas
-
ROSEMONT COPPER
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©  We hold memberships in a number of community organizations

Corporate contributions support primarily education, the extractive industries,
necessary community service, or involve areas around our site of operation

Examples include:
The Arizona Trail

Community Water Company = Greater Green Valley

Sahuarita Rage ASA Fastpitch Comrunity Foundation
Teachers Wish List + Tucson Regional Economic

The University of Arizona
Athletics

Opportunities
+ The University of Arizona .
College of Engineering Community Food Bank « Green Valley Rotary
+ Rocky Mountain Elk Foundation * £l Tour de Tucson + Volunteer Center of Southern
+ Tueson SME Chapter + Arizona Cattle Growers Arizona
il + Tucson Hispanic Chamberof = Arizona-Mexico Commission
Chicanos Por La Causa Comme A

g opera Metropolitan Tucson Chamber
Tucson Rough Riders of Commerce

SME Diggers & Duffers Golf Green Valley/Sahuarita
Tournament Chamber of Commerce

* Metropolitan Pima Alliance
* Arizona Geological Society

Tucson Gem & Mineral Show = Arizona Mining Association

-
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We hope you enjoy the presentations today.

ROSEMONT COPPER
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Resourceful.

Kathy Arnold, P.E.
Director of Environmental and Regulatory Affairs

Kathy is originally from Montana and graduated from Montana Tech with B.S. degrees in Mineral
Processing Engineering, Computer Science, and Mathematics as well as an M.S. degree in Project and
Engineering Management. She worked in the mining industry for 18 years and held a number of
positions with a southern Arizona mining company at their active mining properties including:
Environmental Engineer, Metallurgist, Crusher General Foreman, Mill Foreman, Truck Shop Technician,
and Senior Accountant. She also worked in their Corporate Offices with the development projects group
doing permitting and metallurgy on new projects in Bolivia, Chile, French Guiana, and on an in-situ
mining project in Casa Grande, Arizona.

After leaving the mining company, she worked as a Senior Environmental Engineer / Project Engineer for
Tetra Tech and her areas of specialty included environmental compliance, permitting, training, auditing,
and regulatory analysis.

Kathy joined Rosemont Copper Company in February 2008 after managing the Rosemont project for
Tetra Tech. She is the Director of Environmental and Regulatory Affairs and works on permitting and
compliance activities for Rosemont.

Prior to joining the mining industry, Kathy was the General Manager for the Butte Copper Kings - the
professional baseball team that once was in Butte Montana.

Kathy volunteers with Foster Care in Pima County for the Supreme Court System in Arizona and has for
the past 5 years. She resides in Tucson with her husband, an Arizona native.
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Mark G. Stevens
Chief Project Geologist

Mark has 28 years of mining industry experience and came to Augusta Resource Corporation from the
international mining consulting firm of Pincock, Allen & Holt, where he worked for 18 years. As Chief
Geologist at PAH, Mark was responsible for the management and execution of geologic investigations,
sampling programs, and computer resource/reserve estimation for operating mines and developing
projects. Mark has worked on projects in 25 countries, including metals, coal, and industrial mineral
projects. Prior to this, Mark held geologic positions with Getty Mining, Kennecott Mining, the Navajo
Nation, and Chevron Resources, where he was responsible for the planning and implementation of
exploration and development projects. Mark graduated from Colorado State University with a B.S.
degree in geology and from the University of Utah with a M.S. degree in geology. He is a Registered
Professional Geologist (Wyoming), a Registered Licensed Geologist (Washington), and a Certified
Professional Geologist.

Education: B.S. Colorado State University
M.S. University of Utah

Licenses or Certifications: Registered Professional Geologist in Wyoming
Licensed Professional Geologist in Washington
Certified Professional Geologist

Specialized Training: Gemcom Resource Modelling Training, Sampling Theory & Practices Short
Course, OSHA 40 Hour Hazwoper, OSHA 40 Hour Supervisor
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Geologic Presentation
November 12, 2008
Mark G. Stevens — Chief Project Geologist

# Mining Property: | o eer
* 132 patented claims, covering ey e

just under 2,000 acres o 1 " -

949 unpatented claims, e - E L

covering more than 12,000 A £ ¥
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Other ranchlands covering 1 F o
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# Ranching Property: LS 9
* Private ranchland property E £
covering approximately 800 \ 4
acres (unpatented mining 7o Femr
claims cover some of the =
ranchlands)
* Grazing rights for 30,000 acres
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Rosemont-Helvetia Mining District
Surface Geology

Tertiary

[E rertiary ) Gravel
B oveore

Mesozoic
[ witow canyon Fn.
[&%8] Glance Conglomerate
Paleozoic
A Rain valley Fm
B conchaLs

Scherrer Fm.

[ epitaph Fm.

B coinaLs.

Earp Fm.

Horquilla Ls.

[ escabrosas.

Martin Fm.

Abrigo Fm.
Solsa Quartite
Precambrian
I continenta Granodiorite
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Banner 1950s-1963 g 4,226
Anaconda 1963-1973 113 136,728
Anamax 1973-1986 52 54,350
ASARCO 1988-1998 11 14,695
Augusta 2005-2008 75 113,876

Total 254 323,875

All holes drilled at the Rosemont Property have been conducted along lines that are approximately 200 feet
apart. Currently the average spacing for holes along these lines is 250 feet.

o
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Rosemont-Helvetia Mining District
Surface Geology, DDH's and Workings

Tertiary

[E rertiary ) Gravel
B oveore

Mesozoic
[ witow canyon Fn.
[&%8] Glance Conglomerate
Paleozoic
A Rain valley Fm
B conchaLs

B/l == ===~ Scherrer Fm

[ cpitaph .

Colina Ls.

Earp Fm.

B rorquitaLs

scabrosa Ls.

B e
[ERd Abrigo Fm

Bolsa Quartzite

Precambrian
] continental Granodiorte




Cross Section 554,825N
Geology and DDH's Looking North
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Cross Section 554,825N
Hydrothermal Alteration Looking North

Overburden
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Cross Section 554,825N
Measured/Indicated Resource Looking North

Overburden
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Level Plan 4,000’ Elevation

Geology and Drill Holes
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Level Plan 4,000’ Elevation

Hydrothermal Alteration
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Level Plan 4,000’ Elevation

Measured/Indicated Resource
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S ROSEMONT COPPER

Resourcefid
Short Tons % Cu % Mo Ag oz/t Short Tons % Cu

(thousands) (thousands)
Proven 126,120 0.50 0.015 0.14 9,938 0.19
Probable 366,607 0.46 0.015 0.12 39,507 0.17
Total 492,727 0.47 0.015 0.12 49,445 0.18

Proven reserves: ore in place for which the tonnage, grade and shape have been computed from dimensions revealed
in outcrops, trenches, underground workings or dril holes. The grade is then calculated from results of adequate
sampling to a high degree of confidence.

Probable reserves: ore in place for which tonnage and grade are calculated partly from specific measurements,
samples or production data and partly from projection for a reasonable distance on geological evidence and for which
the sites available for inspection, measurement and sampling are too widely or otherwise inappropriately spaced to
outline the orebody completely or establish its grade throughout.
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Geotechnical Study

For the Rosemont Copper Project

% POSEMONT COPPER
. Aesourceful.
By Alyssa Kohiman, P.E. &
Jamie Joggerst

Outline

Geotechnical Site Investigations
Geotechnical Parameters

Geotechnical Analyses

Geologic Hazards

Pit Slope Stability by Call and Nicholas, Inc

m Geotechnical Study @TI'IIHIH

Geotechnical Site Investigations

2006 — 2007 (Private Land) 2008 (CNF) !

10 Drill sites 15 Drill sites
In-situ testing In-situ testing
33 Test pits Laboratory testing
Laboratory testing Magnetic survey (geophysics)

18 Miles of seismic refraction
survey lines (geophysics)

6 Seismic shear wave sounding
locations

Geologic mapping
Geologic hazard investigation

Geotechnical Study




In-Situ Testing

Standard Penetration Testing (SPT) Permeability tests '
Measured in-situ relative density Packer testing (rock)

or consistency of soils and i i
B o (o el Falling head tests (soil)

Laboratory Testing

Soils
Gradations
Atterberg limits (plasticity)
Natural dry density
Natural moisture content

Proctor (maximum dry density and
optimum moisture content of
recompacted soils)

Direct shear (strength)

Rock
Uniaxial Compressive Strength (UCS)
Point load (strength)

m Geotechnical Study

Facility Areas
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Plant Site Area

Geology
Willow Canyon (Kw)
Andesite (Km)
Alluvium (Qo & Qa)
Breccia Pipe (KTbp)

4 Drill sites

5 Test pits

Magnetic survey

3 Miles seismic
refraction

Dry Stack Tailings Area

Geology
Willow Canyon (Kw)
Apache Canyon (Ka)
Mt Fagan (Kr)
Alluvium (Qo & Qa)

10 Drill sites

2 Test pits

Piezometer installed
(measured water level)

4 Miles seismic refraction
5 Shear wave locations
In-situ permeability testing

Heap Leach Area

Geology
Gila Conglomerate (Tg) ,
Willow Canyon (Kw)
Apache Canyon (Ka)
Alluvium (Qo & Qa)

2 Drill sites

13 Test pits

3 Miles seismic refraction

In-situ permeability testing

Geotechnical Study [ﬂ""“‘“‘




Waste Rock Storage Area

Geology
Gila Conglomerate (Tg
Willow Canyon (Kw)
Apache Canyon (Ka)
Alluvium (Qo & Qa)

6 Drill sites

7 Test pits

3.5 Miles seismic refraction

1 Shear wave location .

In-situ permeability testing

m Geotechnical Study

Other Facilities

Open pit

2 Drill sites

6 Test pits
Access Road

1 Drill site

4 miles seismic refraction
PWTS

0.5 miles seismic refraction

m Geotechnical Study

QOutline

Geotechnical Site Investigations
Geotechnical Parameters

Geotechnical Analyses

Geologic Hazards

Pit Slope Stability by Call and Nicholas, Inc

m Geotechnical Study [ﬂ""“‘“‘




Geotechnical Parameters

Rock Mass Rating (RMR) (Bieniawski, 1989) .‘
Strength of intact rock
Rock Quality Designation (RQD)
Spacing of discontinuities
Condition of discontinuities (weathering, etc.)
Groundwater condition

 ————— 1
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m Geotechnical Study

Rock Mass Rating (RMR)

Very Poor  RMR <21 Rosemont "
Poor Rock RMR 21 - 40 Willow Canyon = 0 to 56
FairRock  RMR 41 - 60 Apache Canyon = 28 to 67
Good Rock RMR 61 - 80 Mt. Fagan = 36 to 72

Very Good Rock RMR >80

Other Geotechnical Parameters

RMR leads to selection of shear strength parameters fo.
rock

Shear strength parameters for other materials
Friction at the base of foundations
Earth pressure parameter (for retaining structures)

m Geotechnical Study [ﬂ""“‘“‘




Outline

Geotechnical Site Investigations
Geotechnical Parameters

Geotechnical Analyses

Geologic Hazards

Pit Slope Stability by Call and Nicholas, Inc

m Geotechnical Study @""“‘"‘

Geotechnical Analyses

Bearing capacity (for Slope stability analyses '
foundations)

All major buildings and
structures

Liquefaction analysis
Waste rock storage area
Dry tailings stack
Heap leach

Settlement of foundations

All major buildings and
structures

m Geotechnical Study @TI'IIHIH

Bearing Capacity for Plant Facilities

Proposed facilities anticipated maximum bearing .
pressures range from 2,000 — 12,000 psf.

Allowable bearing capacity calculations performed in
accordance with the United States Army Corps of
Engineers (USACE) Rock Foundation Engineering
Manual (1994).

All facilities assumed to be founded on poor quality
Willow Canyon Formation

Continuous footings with widths ranging from 3 to 10.5
feet and depths ranging from 2 to 5 feet are suitable for
most facilities up to 6,000 psf bearing pressure.

m Geotechnical Study [ﬂ""“‘“‘




Bearing Capacity for Plant Facilities (Cont.)

Mat foundations are recommended for the primary ‘
crusher, mill building, concentrate thickeners, tank farm,
tailings thickeners, and truck shop.

Allowable bearing capacities range from ~16,000 psf to
61,000 psf.

m Geotechnical Study

Settlement

Settlement for continuous
footings should be negligible.

Settlement for mat foundations
ranges from 0.10 to 0.49 inches.

Differential settlement = 50%
total settlement for rigid
structures and 80% total
settlement for flexible structures

m Geotechnical Study

Ligquefaction

Two calculations performed: ‘
Based on SPTs and lab data from borings

Based on seismic refraction survey
SPT results: no liquefiable materials on site

Seismic refraction results: surficial layers in young
alluvium (<5 foot depth) may be susceptible
Surficial layers will be

removed / recompacted

during site grading activities

L L
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Outline

Geotechnical Site Investigations
Geotechnical Parameters

Geotechnical Analyses

Geologic Hazards

Pit Slope Stability by Call and Nicholas, Inc

m Geotechnical Study @""“‘"‘

Geologic Hazards

Defined: A geologic condition, natural or man-made, '
that poses a potential danger to life and/or property.

Hazard types assessed for Rosemont
Rockfall
Abandoned Mine Workings
Accelerated Erosion
Seismic Hazards
Other Hazards

m Geotechnical Study

Rockfall Hazards

Source: Bare rock slopes above pit, talus areas, and ‘
observed loose rocks on the ground

Runout areas: Where ground flattens

Runout areas extend farther where steep, incised alluvial
channels exist.

Some source areas in Gila Conglomerate and Mt Fagan

due to differential weathering
There are also small areas F
of localized rockfall in steeply — B%--

incised alluvial valleys.




Abandoned Mine Workings

Abandoned Mine Lands (AML) database searched ‘

Six additional shafts discovered during site investigation
work

m Geotechnical Study @""“‘"‘

Accelerated Erosion

Natural Resources Conservation Service (NRCS) soils
maps searched

Most likely during short intense periods of rainfall

Low and moderate erosion potential of native soils/rock
at site

Erosion during construction
can be mitigated with
engineered controls

(silt fences, erosion

control blankets, etc.)

m Geotechnical Study @TI'IIHIH

Seismic Hazard

BADCT - Two design earthquakes: ‘

Minimum design earthquake is the maximum
probable earthquake (MPE) Where human life is
potentially threatened, the maximum credible
earthquake (MCE) should be used.

MPE is defined as the maximum earthquake that is
likely to occur during a 100-year interval (80%
probability of not being exceeded in 100 years)

MCE is the maximum earthquake that appears capable
of occurring under the presently known tectonic
framework

m Geotechnical Study [ﬂ""“‘“‘




Seismic — Earthquake Determinations

~=

MPE is based on a probabilistic analysis (based on past
earthquakes)

MCE is based on a deterministic analysis
Determination of seismogenic structures
Definition of associated earthquake magnitude

Distance between project site and seismogenic
source

Selection of appropriate attenuation function(s)

Geotechnical Study @""“‘"‘

Seismic Hazard Cont.

MPE Rosemont Peak Ground l
Accelerations

MCE = 0.328g
MPE = 0.045 g

Heap leach pads

Solution collection ponds

Diversion ditches, etc.

(Useful life < 10 years)
MCE

Waste rock dumps

Tailings storage facilities

Geotechnical Study @TI'IIHIH

Other Hazards

=

Soil derived from Gila Conglomerate and Bisbee Group
may contain clays that swell upon wetting

Old earthen dams

Soluble salts

Area not in published floodplain
Area not in mapped subsidence

Geotechnical Study
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Outline

Geotechnical Site Investigations -
Geotechnical Parameters

Geotechnical Analyses
Geologic Hazards

Pit Slope Stability by Call and Nicholas, Inc

Geotechnical Study @""“‘"‘

Pit Slope Stability

Interramp Slope Angles

Completed by Call and
Nicholas, Inc. in February of
2008

Slope angle recommendations
for proposed open pit

Overall Factor of Safety = 1.2

Catch-bench reliability design
=80%

Fragmentation estimate for
crusher sizing

m Geotechnical Study

Questions

Alyssa Kohlman, P.E.
alyssa.kohlman@tetratech.com
303.217.5700

Jamie Joggerst

jamie.joggerst@tetratech.com
520.297.7723

Geotechnical Study
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JAMES S. DAVIS, P.G.
Hydrogeologist

James S. Davis has more than 25 years of professional experience in hydrogeology and hydrology.
Responsibilities have included: conducting and supervising field operations; preparation of technical
reports for the evaluation and management of water resources in Arizona; and water law and regulation
administration. Areas of specialization include: investigation of subsurface conditions at mining and
hazardous waste sites, regional groundwater evaluation, water supply development, aquifer testing and
analysis, assured and adequate water supply evaluation for land development, and water well design and
construction supervision
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MARK J. THOMASSON
Hydrogeologist, Modeler

Mark Thomasson has more than 7 years of professional experience in hydrogeology and hydrogeologic
research. After completing his Doctorate in Hydrology, he conducted postdoctoral research at the
University of Arizona (2001), characterizing flow and transport through the deep unsaturated zone at
the field scale. Dr. Thomasson subsequently took a position as Assistant Professor of Hydrogeology at
the University of North Carolina at Charlotte (2002 — 2006). Since joining M&A in 2006, he has focused
his attention on developing analytical approaches and field data collection methods to characterize
hydrogeologically complex saturated and unsaturated systems, developing inverse procedures to
estimate hydraulic properties of aquifers, and developing and operating numerical groundwater flow
models for simulation of local and regional aquifer responses. Dr. Thomasson is knowledgeable in a
wide variety of numerical groundwater modeling codes, including: HYDROGEOCHEM/LEHGC, NETPATH,
WATEQ4F, HYDROFLOW, HYDRUS 1-D/2-D, VS2D, FEHM, MODFLOW, FEMWATER, RT3D, UTCHEM,
FEFLOW, SEEP/W, FEFLOW, MODFLOW-SURFACT.









@ ERROL L. MONTGOMERY & ASSOCIATES, INC.

MARK H. MYERS
Senior Consultant, Water Resource Policy & Economics

Mark Myers has broad expertise in balancing the policy concerns and economic considerations involved
in the integrated management of real property, natural resources and water rights. He has more than
25 years experience with structuring complex, multi-party transactions and with the planning and
implementation of multiple use projects. He has worked extensively with private, non-profit and public
entities. Mr. Myers has a special interest in projects and policy issues that require balancing economic
development needs and sensitive environmental concerns. He also has particular expertise in
developing the institutional framework and management structure for multiple participant, multiple
purpose projects that cross established jurisdictional boundaries.
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JULIET M. McKENNA, P.G.
Hydrogeologist, Water Policy Consultant

Juliet McKenna has more than 10 years of experience in hydrogeology and water policy consulting. She
joined M&A in early 2007, bringing technical capabilities to the company’s hydrogeology practice, as well
as to the new water policy and economics service area. Juliet’s work has focused on developing
sustainable groundwater supplies for municipal agencies, public water companies, and private entities in
the western United States and New England area. She has been involved in a diverse range of
groundwater investigations, including water supply feasibility assessments, aquifer tests in fractured
bedrock systems, groundwater withdrawal permitting, production well design and installation, state and
federal drinking water regulation compliance, and environmental site investigations. In addition to her
experience in groundwater consulting, Juliet previously served as the director of a water management
coalition in the Palouse region of the inland Northwest, where her responsibilities included public
outreach to disseminate information on declining water levels in the regional aquifer and water
conservation measures to help reverse these trends.
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HALE W. BARTER
Modeling Coordinator

Hale Barter has almost 20 years of professional experience in hydrogeology and environmental
assessment. He provides leadership for the firm’s modeling practice, and has developed and supervised
implementation of numerous models for a wide-range of applications. Mr. Barter has experience with
numerical models, including MODFLOW, MODFLOW-SURFACT, SWIFT, MT3D, UNSATII, MODXX, with
proprietary finite-element models, including PATH3D and MODPATH, and with analytical codes,
including CSUPAW, MOUNDHT, and QuickFlow.
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Mine Rock Geochemistry and Pit Lake Model

For the Rosemont Copper Project

XOSEMONT COPPER

Fesourcefud,

By Mark Williamson, PhD

Presentation Topics

Approach to characterization of mine roc (fo
pit walls as well as waste disposal facilities)

and summary results

Tailings characterization

The conceptual pit lake hydrochemical model
Overview of components of pit lake model
The Dynamic Systems Model (DSM)

Mine Rock Characterization

Test Protocol

Acid-Base Accounting (ABA)

Humidity Cell Testing (HCT)

Synthetic Precipitation Leaching

Procedure (SPLP)

Meteoric Water Mobility Procedure
(MWMP)

Purpose '

Evaluate relative proportions of
potentially acid generation and acid-
consumption capacity.

Accelerated weathering test for
samples showing potential or
unclear capacity to generate acidity.

Arizona-required laboratory leaching
test on powdered material using
weak acid solution.

Laboratory leaching test on
coarse/run-of-mine rock using plain
water

@mm




Rock Type Aaopared | Povereo' | ama | Woole | seie | wwwe
Arkose 620,630,000 49% 57 23 8 8
C;}j’g;ﬁ:“g:‘e 119,448,000 9% 1 2 1 1
Abrigo 102,460,000 8% 5 1 5 0
Overburden 91,620,000 % 7 4 3 2
Horquila 77,091,000 6% 19 3 8 3
Andesite 73,671,000 6% 35 12 4 5
Martin 39,084,000 3% 8 2 4 0
Bolsa 34,661,000 3% 13 1 3 0
Eap 27,680,000 2% 13 5 6 0
Epitaph 26,914,000 2% 14 1 5 0
Escabrosa 24,776,000 2% 9 3 4 0
Colina 22,200,000 2% B 3 4 0
Qmp 14,555,000 1% 9 4 2 1
Totals | 1,274,790,000 100% 208 64 60 20

Acid-Base Accounting

Rosemont Acid Base Accounting

200

—aings
80~ NP = 20 \NPIAP =1,
oo NNP =0

140~ NNP = +20

120 -
NP/AP =3

Acid Generating Potential (kg/T)

Inert Material per ADEQ

Neutralization Potential (kg/T)

Humidity Cell Testing (Andesite)

Andesite (AR2010-03)
1.67% Sulfide-S, NNP = -25.2 kg/t

—e— Calcium
—m—Sulfate
—e— Acidity

Leaching Rate
(mg/kglwk)




SPLP vs MWMP

Rosemont Geochemistry

Mean Extractable Concentration (mg/kg)

Presentation Topics

Tailings characterization

Constituent

A O al a e allo
Sample Date C“”Z’:;Jf:“"g ABA | NAG "‘Ff;ﬁ:f SPLP | MWMT | Kinetic
May 2006 [ Completed X X X X
February 2007 | Completed X X X X
June 2007 [ Completed X X X X X
July 2008 [ In Progress X X X X X




Tailings Characterization

=

High pH/generally low TDS humidity cell effluent
Recent sample relatively high TDS

Low trace metals in SPLP, MWMT and HCT

Net acid consuming material

Presentation Topics

=

The conceptual pit lake hydrochemical model

Conceptual Pit Lake Hydrochemical Model
|




Conceptual Pit Lake Model

e

Sum of flows and
concentration

Monthly time steps

Geochemical
equilibration

Probabilistic simulation

@m'llﬂ!

Presentation Topics

B

Overview of components of pit lake model

Hydrologic Components

Groundwater. Inflove
Direct:Precipitation. .
Wall Runoff
Evaporation.




Groundwater Inflow

Principal hydrologic component I'

Important considerations:
Terminal vs. “flow-through”
Rates of infilling

Groundwater model currently under
development

Direct Precipitation

Comparison of Rosemont and Santa Rita Monthly Precipitation
6

—o— Santa Rita (1950-2006)

—8— Rosemont (2007-2008)
5
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Evaporation

=
®

—o— Measured Pan Evaporation:
Total = 107 inches.

—8— Calculated Lake Evaporation:
Total = 75.1 inches.

=
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Evaporation (inches)
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Geochemical Components

Groundwater Inflow Chemistry

Typically the largest potential contributor oﬂ
chemical mass

Requires characterization of local groundwater




Precipitation Chemistry

National Atmospheric Deposition Program ‘

Pit Wall Runoff

Derived from mine rock characterization
Representative Sampling
Chemical loading parameters
Outcrop areas

Representative Sampling

How many is enough?

Sample until no improvement

-




Chemical Loading Parameters

SPLP data used as source concentration for pit "'
outcrops

SPLP, long-term HCT water composition and MWMP
produce consistent results

Due to general lack of sulfide mineralization, water
composition more closely tied to equilibrium than
kinetic concerns

Areas of Exposed Rock Types

WAL EANTON FORMATICH, ARNDSE (8%
CAUALLA ARESTONS (1735
LM QAT (113
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Dynamic Systems Model (DSM)

GoldSim
Graphical User Interface
One time data and formula entry

Probabilistic ability
Range of possibilities as a result of parameter uncertainty
Probability of occurrence




Rosemont Pit Lake DSM

::] ;; ::] ;; B .
Geochemisiry Resuls

Hydwlogy

Paleometry

Hydrology Module

Summary and Status

Mine rock is, on total mass basis, acid-consuming

Representative samples of principal lithologies
outcropping pit complete

Geochemical characterization of pit wall lithologies
complete

DSM largely complete, dependant upon completion
of hydrologic evaluation

No useful DSM runs to date

10



Questions

Mark Williamson, PhD

mark.williamson@tetratech.com
970.223.9600
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Kristie Kilgore

Kristie Kilgore is a senior project manager with Tucson-based consulting firm Engineering and
Environmental Consultants (EEC), and leads the regulatory services program for the Tucson
office of EEC. Ms.Kilgore has a BS in geology, and more than 23 years of experience in the
environmental field, focusing in the areas of regulatory compliance, hydrogeology, project
management, and community outreach. Prior to joining EEC she was a Senior
Hydrologist/Advisor in the Groundwater Section of the Arizona Department of Environmental
Quality. In that role she reviewed Aquifer Protection Permits for the Section Manager as part of
quality control to improve technical consistency. She also developed and managed the
expedited Aquifer Protection permitting program on behalf of ADEQ and managed contractor
teams who reviewed permit applications, negotiated with applicants, and prepared permits for
agency issuance in 6 months or less.



Aquifer Protection Permitting:
Rosemont Mine

Pima County, Arizona

Kristie Kilgore, Sr. Project Manager
Engineering and Environmental Consultants (EEC)

Enaineering and Enviranmental Consultants. Inc

Aquifer Protection Permit Introduction:
What is it and what does it do?
 Arizona-specific program
» Protects groundwater for current and future
drinking water use
» No further degradation
Regulates “discharging facilities” at mine as
defined by statute
» Prevents contamination by requiring use of
control technology (BADCT)

R noseyon
2 rosenor

P

Enalnesrdna and Environmental Consultants Inc.

e |
5 Demonstrations to Obtain an APP

* Zoning

» Technical Capability

» Financial Capability

» Best Available Demonstrated Control
Technology (BADCT)

e Compliance with Aquifer Water Quality
Standards (AWQS) at the Point of Compliance
(POC)

Enaineedna and En mental Consultants Ine.

11/7/2008




The APP Process: Agency Steps

* Administrative Completeness Review (ACR)
 Substantive (Technical) Review (SCR)
e Public Participation
— Public Notice and 30-day comment period
— Public Hearing
» Permit Issuance or Denial
» Performed Under Licensing Time Frames

Enaineering and Enviranmental Consultants. inc

ACR 35 business days

SCR 249 business days
(complex area-wide permit)

a public comment period

E:g:'li?lg Up to 329 total
business days

5

Types of APP-regulated Facilities

¢ Generally permitted facilities
— intermediate stockpiles
— domestic wastewater treatment facility
» Categorical facilities by statute
— Dry stack tailings piles
— Lined heap leach
— Surface impoundments (PLS, Raffinate, PWTS)
— Waste rock dump
— Solid waste disposal area

Enaineedna and Enviranmental Consultants Ine.

11/7/2008




Main APP Reaqulated Facilities

WET ACCESS ROAD

AL SITE FACRMES

Prase |
HEAR LEACH PAD

Enaineering and Enviranmental Consultants. inc

e
BADCT: what is it & how does it apply?

* Prevents contamination

» Control technology/design

» Engineering practices and procedures
» Water conservation and reclamation

» For new facility — requires State of the
Art/Industry Standard design

Includes stormwater controls

Enalnesrdna and Environmental Consultants Inc.

Innovative BADCT at Rosemont

 Dry Stack Tailings Method

— better than current accepted BADCT for permitted
mines

— Reduces tailings moisture content from ~60% to 15%
— Reduces potential for infiltration

e Double-Lined Heap Leach Pad
— prescriptive

» Double Lined Raffinate and PLS Ponds w/Leak
Detection

* Lined Storm-water Ponds

* Lined Reclaimed Water Pond

11/7/2008

Enaineering and Enviranmental Consultants Ine.




Heap Leach and Raffinate Pond:
Side View

Slide not to scale

Enaineering and Enviranmental Consultants. inc

1]
Heap Leach Double Liner:
Cross-Section of Design

THICK

Enalnesrdna and Environmental Consultants Inc.

]
What does compliance with AWQS

mean?

e Aquifer Water Quality Standards ~ drinking
water maximum contaminant levels (MCLs)

 Protection of off-site groundwater uses

« If ambient groundwater quality > AWQS, no
further degradation

Enaineedna and Enviranmental Consultants Ine.

11/7/2008




]|
What are the steps in the AWQS
demonstration?

e Collect pre-operation ambient groundwater
quality data (baseline)

o Set Alert Levels (ALs) and Aquifer Quality Limits
(AQLSs) in permit with AWQS and baseline data

» Designate Point of Compliance locations where
comparisons are made

e On-going comparison of groundwater quality to
permit limits (~re-demonstration)

» Monitoring to verify BADCT performance -
prevent off-site impact

Enaineering and Enviranmental Consultants. inc

]|
Rosemont Approach

e Pre-start up
— Collect Baseline/Ambient Groundwater Data
(in process)
e After Permit Issuance
— Install Permanent Monitor Wells at POCs
— Amend Permit to Set ALs and AQLs
e After Start-up

— Perform Routine Monitoring in Wells at the
designated Point of Compliance (POCs)

Enalnesrdna and Environmental Consultants Inc.

Down-gradient

POC — sampling
started

O Down-gradient
POC - no data

| = Up-gradient

) saseine - samping
started

g | S
st sttt
@,,"”lm =

| g .
T

Enaineedna and Enviranmental Consultants Ine.

11/7/2008




e |
Overview of Ambient Groundwater

Data/Baseline

e Goal — Submit 2 to 3 rounds of ambient
groundwater data in application
— Up-gradient locations
— 3 out of 4 proposed POC locations

e 12 rounds of samples per POC well prior to mine
start-up

e Establish ALs and AQLs after application
submittal but before mine startup

Enaineering and Enviranmental Consultants. inc

Licensing Time Frames

e Whatis LTF?
— Application = contract with state

— Terms of contract for processing defined in
rule

» How does LTF drive agency interactions?

— Opportunities to “stop the clock” to request
missing information

— Burden on applicant to supply missing data in
timely manner

— Timeline is dependent on response time

Enalnesrdna and Environmental Consultants Inc.

APP Closure Requirements
 Closure strategy with submittal

¢ Financial demonstration includes closure cost
based on closure strategy

e Financial mechanism to guarantee funds for
closure (trust, bond, etc.)

* Rosemont Goal - No further discharge at time of
closure

» Clean-close as much of facility as possible

11/7/2008

Enaineedna and Enviranmental Consultants Ine.
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Timeline Goals

e Submit Application ~

— November/December ‘08
¢ ACR Completeness

— Complete at time of submittal
¢ Public Notice

— August 2009

(time for public participation with hearing)

e Permit Issuance Goal
— January 2010

Enaineering and Enviro

Questions & Answers

Enalnesrdna and Environmental Consultants Inc.
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David Moll
Project Manager

Master of Business Administration, University of Michigan, 1984
Certificate of Advanced Study, American Graduate School of International Management,
BS Civil Engineering, lowa State University, 1971

David Moll is a project management professional experienced in engineering and construction
management. David’s key strengths include ability to make timely decisions, act with integrity, focus on
achieving results, and learn from experiences to achieve continuous improvement. He uses strong
technical and managerial background, project management skills, and a strong ability to integrate
diverse activities to ensure his projects achieve project goals involving cost, schedule, quality of
deliverable and/or performance.
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Facilities Engineering
Presentation

M3 Engineering &
Technology Corporation

i

11/7/2008
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Facilities Engineering Scope of Work

» Process Facilities

= Ancillary Facilities

= Civil Infrastructure

= Power Supply

= Fresh Water Supply & Distribution

i
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Facilities Plan
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Process Facilities

= Sulfide Processing Plant

= 75,000 DSTPD of Sulfide Ore

= 1,350 DSTPD of Copper Concentrate

. 15 DSTPD of Molybdenite Concentrate
= Sulfide Circuit
Primary Gyratory Crusher, Overland Conveyor, Stockpile
SAG Mill & 2 Parallel Ball Mill Circuits

Copper Flotation with Molybdenum Separation Circuit

Concentrate Dewatering / Filtration

Flotation Tailing dewatering, filtration, convey.

Dry Stack Tailing Area

Reagent Area

i

JNT COPPER

Process Facilities
= Oxide Facility
= 17,000 DSTPD of Oxide Ore by Leach
= Approx. 76,800 Pounds Per Day High Purity Cathode Copper

= Oxide Circuit
= |each Pad for Run of Mine Ore
Raffinate and PLS Ponds

Storm Water Pond

Two Extraction and Ore Stripper Solved Extraction Circuit

Electro-winning Facility

Reagent Area

i




[ Yep——

Ancillary Facilities
(Support Process & Mine)

Warehouse Facilities

Administration Building

Change Room

Analytical Laboratory

Mine Truck Shop with Tire Shop

Mine Truck Wash and Lubrication Facility

Gasoline & Diesel Fuel Storage & Dispensing Facilities
Ammonium Nitrate Silos and Explosives Magazines
Guard Facility with Truck Scale

i

11/7/2008

Civil Infrastructure

Modifications to State Route 83 at Intersection with Mine East
Access Road

East Access Road

Upgrades to approx. 4.8 miles USFS roads and private roads

New USFS connecting roads around Plant approx. 5.6 miles

Perimeter Road around Waste Rock & Dry Stack Tailing
Facility

Overall Site Grading and Drainage

In-plant Roads

Initial Mine Haul Roads

i

JNT COPPER

Civil Infrastructure

North Storm Water Diversion Structure

Storm Water Diversion to Process Water Temporary Storage
(PWTS)

Storm Water Diversions around Open Pit

Dry Stack Tailing Facility under drain

Compliance — Point Water Management Structure

i




Power Supply and Distribution

Connection to existing Tucson Electric Power (TEP)
Upgraded 138 KV line by (TEP)

New 11.6 mile 138 KV line to Rosemont Main Substation

Substation at TEP connection to step down voltage for Fresh

Water System
Rosemont Substation (138 KV to 34.5 KV)

Distribution to Process Motor Control Rooms and other

Facilities

11/7/2008

Fresh Water Supply and Distribution

Well field

20 inch Water Delivery Line with Booster Stations

Fresh Water and Fire Water Tank at Process Facilities

Potable Water System with Water Treatment Package
Fresh Water System

Process Water System

Fire Water System

Pit Dewatering System

M3 EPCM Scope of Work

= Project Management

= Basic Engineering

= Detail Engineering

= Procurement

= Construction Management
= Commissioning

= Start-Up Assistance
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EPCM Status

Currently in Basic Engineering Phase
Started in May 2008, finish in April 2009
Basic Engineering Effort
= Update Deliverables with Better Scope Delineation

= Improve Quality of Information for update of Capital
Estimate and Operating Estimate

= Finalize Criteria for Detailed Design Effort
Effort Currently Supported by Other Consultants:

11/7/2008

= Geotechnical Services Tetra Tech
= Geotechnical Drilling Contract Tetra Tech
= Dry Stack Tailings Facility AMEC
= Heap Leach Facility Tetra Tech l ol
m =
B
FS nocemonT coppen
Basic Engineering Deliverables
= Project Procedures
= Drawing, Specification, and Equipment Lists
= Discipline Design Criteria
= Major Equipment and Material Specifications
® Flowsheets
= General Arrangement Drawings
= P&IDs
= Electrical One-Lines
= Civil Site Plan and Rough Grading Drawings
= Architectural Drawings
= Major Concrete Foundation Drawings (Mills)
= Updated Capital Estimate and Operating Estimate mf.
= EPCM Schedule ™
Detail Engineering Phase
= Planned start in February 2009
= Engineering effort linked to forecasted availability of vendor
information
= Substantial Complete in July 2010
= Engineering support will continue through construction
m’
B
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Derek T. Wittwer, P.E.
Associate Engineer

Derek has 15 years of professional experience primarily related to the mining industry. He has been
involved with all facets of projects including civil/geotechnical engineering and design,
hydrologic/hydraulic engineering and design, geotechnical site investigations, and construction
oversight. His experience related to mining projects includes a wide range of project types including the
design of rockfill, earthfill, and cycloned tailings storage facilities. His cost efficient and innovative
project management skills have proven successful on both small and large-scale projects.
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John F. Lupo, Ph.D., P.E.
Principal Engineer

John has 22 years of engineering experience, with a focus on geotechnical issues and design of facilities
associated with the mining industry. His experience with tailings facilities includes permitting,
geotechnical site investigations, surface water diversion design, water balance, facility design and
closure, tailings consolidation and seepage control, and liquefaction assessments. He has been involved
in design and construction of tailings and heap leach facilities for the copper, gold, silver, nickel, and
uranium industries. He has designed and constructed facilities for high altitude mines with high snowfall
and limited construction seasons.
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Dry Stack
Tailings Storage Facility

ROSEMONT COPPER

vantages of Dry Stac

ngs eliminates the need fo
ment, liner system and seepaﬁ'ﬁ-dq
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ROSEMONT COPPER

Dry Stack TSF Design Criteria

Production rate = 75,000 tpd (tons per day) or 27 MT per annum

Storage capacity estimated at 587 MT and mine life estimated at
approximately 20 years

Average tailings in-place dry density = 109 pcf (pounds per cubic foot)

Compliance with all applicable regulations including he Arizona Best
Available Demonstrated Control Technology (BADCT) standards

50-foot lifts with final bench width of 25 feet per lift

Overburden rock buttress at 3:1 side slopes, 3.5:1 overall slopes
TSF will be constructed in two phases (North and South Stack)

Implement dust control suppression measures throt t the
production perio

Concurrent reclamation during operations to promote establishment of
revegetation




Approximately 12 years production period
Crest elevation = 5250’
Tailings surface elevation = 5237.5’

Total capacity = 332 million tons (MT)

50-foot lifts with final bench width of 25 feet per lift

3:1 side slope per lift
3.5:1 Overall side slope
Total footprint area of 706 Acres

Footprint outside of McCleary Canyon

PHASE | DRY STACK TSF FILLING CURVE

ELEVATION

11/7/2008
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OSEMONT COPPE

Phase Il Dry Stack TSF Characteristics

Approximately 8 years production period

Crest elevation = 5250"

Tailings surface elevation = 5237.5"
Total capacity = 255 million tons (MT)
50-foot lifts with final bench width of 25 feet per lift

3:1 side slope per lift
3.5:1 Overall side slope

Total footprint area of 400 Acres

ELEVATION
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Dry Stack TSF
Stacking Progression
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ProIl uction Year 18 toj?é%r 20!
Itimate Dry Stack TSF
ils capacity = 587 MT
ERCI T

Permanent Diversion Channel

ROSEMONT COPPER

Permanent Diversion Channel
Design Criteria

NOAA Atlas 14, Volume 1, Version 4 (2006) data were used for
calculations

Channels are sized for the 200-yr, 24-hr storm event (estimated
precipitation is 5.3 inches)

Channels are assumed to be in rock for the majority of the length. Riprap
will be provided in areas of fill

A 15-foot wide access road will be constructed adjacent to the channel on
the downstream side to allow access for maintenance and repair
purposes only
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TEMPORARY CH'J\&‘NBI.
AROUND FILL AREAS

ROSEMONT COPPER
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Temporary Diversion Channel
Design Criteria
NOAA Atlas 14, Volume 1, Version 4 (2006) data were used for
calculations

Channels are sized for the 25-yr, 24-hr storm event (estimated
precipitation is 3.8 inches)

Channel locations and alignments are preliminary. Final location and
sizing will be determined as final design progresses (location dependant)

e Temporary Channel #1

To be constructed in Year
0 and will be in service
for up to Year 2

il e Temporary Channel #2

Construction is assumed
to start in Year 0 and will
be in service up to Year 5

e Temporary Channel #3
Construction is assumed
to start in Year 2 and will
be in service up to Year 5

e Temporary Channel #4
Construction is assumed

will be in service for up to
Year 14

ROSEMONT COPPER

Permanent and Temporary Diversion Channel
Typical Section

LA K __._.]
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ROSEMONT COPPER

Process Water
Temporary Storage Pond
(PWTS

ROSEMONT COPPER

Process Water Temporary Storage Pond (PWTS)

Design Criteria

PWTS to be sized to fully contain the 100-yr, 24-hr storm event
(estimated precipitation is 4.7 inches), plus 3-days of process flow during
service interruption at the plant facilities

Requirements and design guidelines by the following agencies:

= Arizona Department of Water Resources (ADWR) dam safety requirements

. Arizona Department of Environmental Qualitg (ADEQd) Best Available
Demonstrated Control Technology (BADCT) Standards

PWTS to be constructed in Year 0
Embankment to be rockfill/structural fill

Upstream face to be lined with GCL and 80 mil HDPE

Stores contact water from plant site

ROSEMONT COPPER

Process Water Temporary Storage Pond (PWTS)
Design Criteria Cont'd.

Embankment upstream side slopes is 2.5:1

Embankment downstream side slopes is 2.5:1

Embankment crest elev. = 4945’

Provide 3-foot freeboard

Embankment height at maximum section = ~75"

Required Storage capacity = 243 Ac.-Ft.

Designed Storage Capacity = 252 Ac.-Ft.

10
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ROSEMONT COPPER

PWTS Plan Vie
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ety

PWTS Embankment Volume

Regrading at Pond
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Heap Leach Facility

For the Rosemont Copper Project

% ROSEMONT COPPER
. Aesourceful.

By Joel Carrasco

Outline

General Facility Arrangement
Design Criteria

Laboratory Tests

Items in Progress
Conclusions

et v. 1ty

Heap Leach Facility

Heap Leach Facility Arrangement




Design Criteria

Pertinent design criteria, along with the approach for the final design of
the Rosemont Copper heap leach facility

Heap Leach Facility @""“‘ﬂ'

Heap Leach Pad

Start-up pad at 65 million dry tons with an additional 10 miIIionm
tons.

Phase 1 Pad capacity of 40 million dry tons.
Phase 2 Pad capacity of 35 million dry tons.

300-foot maximum design height (truck stacked individual ore lifts at
natural angle-of-repose between benches).

2H:1V overall slopes with benches.

Heap Leach Facility

Heap Leach Liner System

Geosynthethic clay liner (GCL) — equivalent to
12 inches of compacted soil with a saturated hydraulic
conductivity of < 10-6 cm/sec.

60 mil smooth/double textured sheet Low Liner Density
Polyethylene (LLDPE) geomembrane liner.

3-foot minimum thickness of drain cover fill (minus 1.5-inch
crushed ore).

60 i LLDFE
DOURLE TEXTLRED.

i
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Heap Leach Liner System

Heap Leach Drain Pipe System

Drain pipes spaced as necessary to handle the solutio
application flows plus estimated 100-yr, 24-hr design
storm event

4-inch diameter corrugated and perforated dual-wall
N-12 PE lateral pipes placed in a herringbone fashion

8-inch diameter corrugated and perforated dual-wall
N-12 PE collector pipes

18-inch diameter corrugated and perforated dual-wall
N-12 PE header pipes located at the downhill collection
ditch to route flows to pregnant leach solution pond.

m Heap Leach Facility @nﬂnm

Heap Leach Drain Pipe System
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Heap Leach Drain Pipe System

Solution Collection Channel

The solution collection channel will contain the leach ‘
pad drain pipes and convey solutions to the pregnant
solution pond.

Channel will be lined for double containment of the
pipelines.

80 mil High Density Polyethylene Liner (HDPE)
Geosynthethic clay liner

m Heap Leach Facility

Solution Collection Channel
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Solution Process Ponds

The solution collection ponds will collect and storelm

percent of the operational solutions.

Ponds will contain any temporary drain down and 100-yr
24-hr design storm flows within the lined leach pad

area.

Ponds include a double-lined Pregnant Leach Solution
pond, double-lined Raffinate pond and a single-lined

Stormwater pond.

Heap Leach Facility

Double-Lined
Pond Parameters

25-foot maximum depth
3-foot minimum freeboard

2.5H:1V maximum lined
interior slope

80 mil High Density
Polyethylene top Liner

Geonet between liners

60 mil Low Liner Density
Polyethylene top Liner

Geosynthethic clay liner

Leak Collection and
Removal System

m Heap Leach Facility

Single-Lined
Pond Parameters

25-foot maximum depth
3-foot minimum freeboard

2.5H:1V maximum lined
interior slope

80 mil High Density
Polyethylene Liner

Geosynthethic clay liner

Heap Leach Facility

@m'llﬂ!




Heap Leach Stability

The heap will be evaluated and designed to provide stability of the heap
under static and potential seismic loading conditions.

Heap Leach Facility @""“‘ﬂ'

Stability

Minimum static factor of safety of 1.5 .

Minimum pseudo-static factor of safety of 1.1

BENCH WITHS AS REQURED
TOR DESIGN SLORT ™,

30" ORE LFTS (TrP.}

—
<

OVEAL DESIGH SLOPT
FOR HEAP STABILTY

Heap Leach Facility @nﬂnm

Leloie oy Mosiilg Screened Arkose material through

Large Scale Interface 1% inch sieve

direct Shear Smooth 60 mil LLDPE Liner

Liner Puncture Test GCL

Alternative materials will Loaded to load equivalent to heap

collected and tested for height of 450 feet (390 psi)

liner puncture pending Load maintained to a minimum of

final drain cover selection 48 hours
Results reveled indentation on liner
but no pinholes, vacuum tested for
verification

Heap Leach Facility [ﬂ""“‘“‘




Liner Puncture Apparatus

Heap Leach Facility

Final Design Items in Progress

Finalize detail leach pad grading.
Optimize size and location of process ponds.

Possible liner puncture test for alternative drain cover
material.

Optimized ore
stacking plan

m Heap Leach Facility

Questions

Joel Carrasco
joel.carrasco@tetratech.com
520.297.7723

Heap Leach Facility




Louis C. Thanukos
Manager, Environmental Projects

EXPERTISE: Federal and Selected State Air Regulatory Programs
Source Permitting
Air Toxics
Source Apportionment
Transport and Diffusion Modeling
Visibility
Fugitive Emissions

BACKGROUND: B.A. Physics, University of California, Riverside, 1965
M.S. Physics, Arizona State University, Tempe, 1967
Ph.D. Physics, Arizona State University, Tempe, 1974

Mr. Thanukos directs consulting services in the areas of source permitting, applied research and design,
management, and operation of air quality and hazardous substance related environmental projects for
industry and government clients. His client industries have included: electrical generating stations,
electrical co-generation plants, portland cement plants, lime plants, steel mini-mills, copper smelters,
copper heap leaching and SX-EW plants, open pit mines, medical sterilization facilities, scrap recycling
plants, electronic industry, soil remediation facilities, furniture and other coating industries, foam
insulation and polymer plastics production.
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AIR QUALITY ISSUES
AFFECTING
ROSEMONT COPPER COMPANY

Prepared By:

Applied Environmental
Consultants, Inc. (AEC)

AEC RESPONSIBILITIES

= Conduct Background Particulate and
Meteorological Monitoring

= Develop the Relevant Information and Conduct
the Air Impact Analyses to Demonstrate that the
Facility Complies with Environmental Air Quality
Requirements

Prepare Application for an Air Quality Permit,

Interface with Appropriate Agencies to Address
Air Quality Related Issues

—

PM,, MONITORING SITE
=

-




SUMMARY STATISTICS

PM,, MEASUREMENTS (micrograms/m?)
July 2006 — Sept. 2008

[ aoe | aor | mos |
T R W A

METEOROLOGICAL SYSTEM

i

2006 Wind Rose (April 1 — Dec. 31)

11/7/2008




2007 Wind Rose (Jan. 1 — Dec. 31)

AIR IMPACT ANALYSES

AFFECTED AGENCIES

PIMA COUNTY DEPARTMENT OF

ENVIRONMENTAL QUALITY (PCDEQ)

- Processes Application for an Air Quality
Permit and Issues Permit

FOREST SERVICE

- Verifies Compliance with Non-Permit Issues,
i.e. Protection of Air Quality Related Values

——

CONTENT OF PCDEQ APPICATION

Description of Processes and Operations
Identification of All Emission Units

Identification of Maximum Process Rates and
Pollution Controls

Development of Maximum Hourly, Daily, Annual
Emission Inventories

Air Impact Analysis Demonstrating Protection of
Applicable Standards

Demonstration of Compliance with Applicable
Emission Standards.

——

11/7/2008
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POLLUTANTS OF CONCERN

= Particulate Matter (PM, PM,,, PM, 5)

= Sulfur Dioxide (SO,)

= Oxides of Nitrogen (NO,)

= Carbon Monoxide (CO)

= \/olatile Organic Compounds (VOC)

= Hazardous Air Pollutants (HAP, 187 Species)

EMISSION SOURCES

Mining Activities (Drilling, Blasting, Loading,
Hauling, Unloading)

Ore Processing Operations (Crushing,
Screening, Milling, Conveying, Floatation,
Product Shipment, etc.)

Auxiliary Processes (Fuel Combustion Sources)
Fugitive Emission Sources (Unpaved Roads,
Stockpiles, Tailings)

Mobile Sources (Tailpipe Emissions)

——

Example Process Flow Diagram
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EMISSION INVENTORIES

Permits Are Issued Based on Max Emmis.

Use Max. Process Rates (tph, tpy, hp, etc.)
Select Representative Emission Factors or
Rates (All Assumptions Must Be Substantiated)
— Regulatory Limits

— Manufacturer’s Specifications

— Mass Balance

— Computerized EPA Software (TANKS)

— Emission Factors (EPA’s AP-42)

Select Representative Control Efficiencies &
Calculate Emissions

——

AIR IMPACT ANALYSES

Demonstrate Protection of Applicable Standards Starting
at Process Area Boundary; Visibility at Class | Areas
Averaging Times of 1-hour, 8-hour, 24-hour, Annual
EPA Models

— SCREEN

- AERMOD

- VISCREEN

— PLUVUE

— CALPUFF

Meteorological Data Requirements: 1-5 years
Concurrent Upper Air Meteorological Data - NWS
Modeling Protocol

——

CURRENT STATUS

= Continuation of Ambient Monitoring
Programs

= Developing Templates for Emission
Inventories

= Will Commence on Final Analyses Upon
Completion of Final Mine Plan
Specifications
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Lauren Weinstein
Principal, Senior Project Manager

Lauren Weinstein is a principal, founding partner, and senior project manager at EPG. She has 25 years of
experience in environmental planning and NEPA compliance, has participated in 30 energy-related projects,
and managed numerous transmission line projects. These projects have included the preparation of various
environmental analysis documents including EIS, EA, and state certification application documents. Ms.
Weinstein also directs EPG’s public involvement efforts, which are integrated into a large majority of our
projects. These efforts have included community working groups, public meetings, newsletters, and news
releases. She has also provided expert testimony before a state siting committee for transmission line facilities.
Her experience with projects involving both urban and rural areas include the Hassayampa-Jojoba
Transmission Project (500kV), Northeast Phoenix Siting Study (69kV and substations), Navajo Transmission
Project (500kV), Santan Generating Station Project (825 MW), Kyrene Generating Station Project (250 MW),
Northwest and Northeast Facility Siting Studies (230kV/69kV and substations), North Central Facility Siting
Study (230kV, 69kV, and substations), Southwest Valley Project (500kV and substation), El Paso County Facility
Siting Study (115kV), Phoenix Expansion Pipeline Project (36- and 42-inch gas pipeline; 260+ miles), and
Sedona Pipeline Project, among others. She holds a bachelor’s degree in Resource Planning and Management.



Jaime Wood
Project Manager

Jaime Wood has 10 years of experience in environmental sciences and holds a Masters in
Environmental Planning. She has performed analytical modeling for numerous environmental
studies and permitting efforts, including land use and visual resources for projects involving
transmission lines, generating facilities, transportation, and regional planning for the BLM. She is
a project manager with experience in meeting requirements under NEPA and regulations of
numerous federal, state, and local agencies.

Recent project experience includes serving as assistant project manager for a transmission line
siting study within Pinal County, Arizona with a public participation process that includes the
formation of a stakeholder group who meets at key milestones throughout the planning
process. She has also served as a project coordinator for regional feasibility studies in identifying
potential EHV transmission line corridors within the states of Idaho, Wyoming, Colorado, Utah,
Montana, and Arizona. She was a project coordinator for preparation and submittal to the BLM
Wyoming State Office of right-of-way applications and preliminary plan of development
documents for up to two 500kV transmission lines connecting major substations within
Wyoming, Utah, Nevada, and Arizona. Jaime has served as project manager for siting a
distribution line within the Prescott National Forest, located in northern Arizona. She was a
project coordinator for two EHV transmission line siting studies within Phoenix, Arizona. She
also has served as project coordinator for two power plants: La Paz generating facility, located in
La Paz County, Arizona, and Bowie Power Station, located in Cochise County, Arizona. Jaime has
participated in three Arizona CEC permitting efforts for EHV transmission lines and generating
facilities. She has coordinated with federal, state, and local agencies, as well as public
participation processes for local and regional projects. Jaime has assisted the BLM in revising
several Resource Management Plans (RMPs) within the states of Arizona and New Mexico.



ROSEMONT 138-KV

TRANSMISSION LINE PROJECT

Team Building and
Technology Transfer

November 12, 2008

PURPOSE AND NEED

* Rosemont Copper Company has requested TEP to
provide electric power to the Rosemont operations

¢ The proposed 138-kV transmission line and substation
would be needed to provided adequate and reliable
power for operation of the proposed Rosemont facilities

* No existing transmission lines and substations could
serve this purpose and need

ROSEMONT 138-KV TRANSMISSION LINE PROJECT | epoH

PROJECT DESCRIPTION

« Up to 28 miles of 138-kV transmission line connecting from either the
Vail or South substations to the proposed Rosemont Substation
(located on private land). The proposed 138-kV transmission line will
require a new 100-foot-wide right-of-way

« Project area (approximately 560 square miles) consists
predominantly of land owned by Arizona State Land Department,
private, U.S. National Forest, and interspersed with some BLM land

« The planning process will demonstrate a thorough comparison of
alternatives, including how information will be gathered during the
public planning process and used to identify the preferred and
alternative route(s)

ROSEMONT 138-KV TRANSMISSION LINE PROJECT | epgh
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PROJECT AREA

ROSEMONT 138-KV TRANSMISSION LINE PROJECT | _epg

PROJECT DESCRIPTION (CONTINUED)

* The planning process will be summarized in a Certificate
of Environmental Compatibility (CEC) application, which
is required by the Arizona Corporation Commission
(ACC) for construction and operation of the 138-kV
transmission line

ROSEMONT 138-KV TRANSMISSION LINE PROJECT | epgH

SITING AND PLANNING PROCESS

« Comprehensive planning process consisting of six key tasks

« Studies will include environmental and engineering analysis, along
with agency/public input

« Several alternatives will be identified and evaluated to meet the
project purpose and need

« TEP/Rosemont Copper Company will identify a preferred route for
permitting and construction, as well as alternative routes

« TEP will prepare and file a CEC application to be reviewed by the
Arizona Power Plant and Transmission Line Siting Committee

« The ACC will make a final decision to approve (with any conditions)
or deny the CEC application

ROSEMONT 138-KV TRANSMISSION LINE PROJECT | epghk
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ENVIRONMENTAL PLANNING PROCESS

_ ===
e a—

ROSEMONT 138-KV TRANSMISSION LINE PROJECT | _epgs

ENVIRONMENTAL STUDIES

« Environmental resources
— Land use (existing/future land use and jurisdictional planning guidelines)

— Visual (scenic quality, sensitive viewers, and scenic management
guidelines)

— Cultural (National Register or eligible sites and archaeological sites)

— Biology (wildlife, vegetation, special status species, critical habitat)

« Environmental studies will be coordinated with SWCA and WestLand
Resources to ensure consistency with the EIS

ROSEMONT 138-KV TRANSMISSION LINE PROJECT | epgh

ENVIRONMENTAL STUDIES

« Environmental resources:

— Land use
(existing/future land use and jurisdictional planning guidelines)

— Visual
(scenic quality, sensitive viewers, and scenic management guidelines)

— Cultural
(National Register or eligible sites and archaeological sites)

— Biology
(wildlife, vegetation, special status species, critical habitat)

« Environmental studies will be coordinated with SWCA and WestLand
Resources to ensure consistency with the EIS

ROSEMONT 138-KV TRANSMISSION LINE PROJECT | epgh




PUBLIC PARTICIPATION

« Community stakeholder group

« Project fact sheet/newsletters

* Project mailing list

« Toll-free project information line

* TEP website (www.tep.com)

* Media briefings

* Project newsletters mailed to community, including
residents, landowners, and other interested parties

ROSEMONT 138-KV TRANSMISSION LINE PROJECT | epgk
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SITING CRITERIA, DEFINE STUDY
AREA, AND SECONDARY DATA
COLLECTION

OPPORTUNITIES/CONSTRAINTS
ANALYSIS AND ALTERNATIVES
IDENTIFICATION

TASK 3

DETAILED INVENTORY AND
ALTERNATIVES ASSESSMENT

_TAsk4 |

ALTERNATIVES SELECTION AND
RESOURCE SURVEYS

TASK 5

PREPARATION AND FILING OF CEC
APPLICATION

TASK 6

CEC HEARINGS

« Finalize project purpose and need
statement

« Finalize project description

« Develop preliminary alternative
siting criteria

« Prepare study area base map

« Collect and map secondary
environmental data

« Develop preliminary alternatives

« [dentify environmental opportunities
and constraints

« Finalize engineering alternatives
(e.g., rebuilding existing structures)

« Finalize alternatives

« Collect additional data for
alternatives

« Conduct field surveys to support
resources inventory

« Develop impact assessment criteria

« Conduct alternatives impact
assessment

« Correspondence with agencies

« [dentify preferred engineering
alternative(s)

» Compare and rank alternatives

« Prepare visual simulations

» Document alternative comparison
and selection results

« [dentify preferred environmental
alternative(s)

o Select preferred route and
alternative(s) to be presented in CEC
application

« Conduct cultural resource survey of
preferred alternative

 SHPO consultation

« Prepare cultural resource survey

report

» Prepare CEC application
« Print and file CEC application

« Prepare and provide testimony
for Arizona Power Plant and
Transmission Line Siting Committee
o Prepare draft CEC Form of Order
« Prepare for and attend ACC hearing

PUBLIC « [dentify and contact stakeholders + Prepare for and conduct stakeholder » Prepare for and conduct stakeholder « Prepare for and conduct stakeholder » Prepare stakeholder and public « Prepare hearing notice and post
INVOLVEMENT « Prepare project fact sheet #1 group meeting #2 and identify group meeting #4 group meeting #5 involvemt'ent §ummary to support signs in p.roje:ct ar.e.a (announcir?g
(EPG AnD TEP) « Prepare for.and conduct stakeholder T s « |dentify .preferred stakeholder CEC application CEC application filing and hearings)

group meeting #1 L alternative(s)

» Prepare and distribute newsletter #1 « Prepare and distribute newsletter #3

« Prepare for and conduct public open « Prepare for and conduct public open
house #1 house meeting #3

« Prepare for and conduct stakeholder
group meeting #3 and identify
issues and concerns

« Prepare and distribute newsletter #2

« Prepare for and conduct public open
house #2

TIMELINE September - December 2008 I November 2008 - February 2009 January - March 2009 March - April 2009 April 2009 April - May 2009

Planning Process and Responsibilities
Certificate of Environmental Compatibility (CEC) Application
Rosemont 138-kV Transmission Line Project

Tucson
Power . November 2008
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Noise Study

For the Rosemont Copper Project
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e ROSEMONT COPPER

Fesourcefud,

By Robert Sculley &
Michael Dieckhaus

Purpose of the Noise Study

Identify existing background noise Ievels
in the project area

Provide information on noise levels at
active copper mines

Provide preliminary noise modeling
analyses of traffic noise and blasting
noise

[ Comicincotn| Noise Study

Notes from the Noise Study

Noise modeling analyses have not been .
completed yet

This presentation will focus on the results
from the ambient noise monitoring
program

Noise Study




Background Noise Monitoring at Project Area

Multi-day noise monitoring at locations closest '
to existing residences

Multi-day monitoring at other locations
representative of project area conditions

5 locations in southern part of project area
(closest to residences) monitored for a 3 day
period over Memorial Day weekend

[Gomen o) Noise Study

Background Noise Monitoring Approach

1 location in the northern part of the project area-
(closest to residences) monitored for a 2 day
period after Memorial Day weekend

2 locations near the proposed mine pit area
monitored for 2 days after Memorial Day
weekend

[ Comicincotn| Noise Study

Active Copper Mine Noise Monitoring Approach

Emphasis on monitoring blasting events at an l
active copper mine

First monitoring at 2 locations approximately
one mile from a blast location

Several hours of monitoring to include
background noise levels from haul trucks,
shovel and other general mine activity

[ Gomen coren Noise Study




Active Copper Mine Noise Monitoring Approach

=

Supplemental noise monitoring at the same
active mine included:

Two additional blast events
3 locations at various distances from the blast

Two noise meters at each location, one
running for 8 hours, the other running
continuously for 48 hours

Noise Study

Active Copper Mine Supplemental Noise Monitoring

At the edge of the pit with line-of-site to the
blast locations (0.25 and 0.5 miles from the
two blast sites)

100 feet from the edge of the pit (0.25 and 0.5
miles from the two blast sites)

Locations of monitoring included:

Along a haul road one mile from the blast
sites, and close to a truck wash facility

Noise Study @nﬂnm

Noise Monitoring Instrumentation

Two types of noise meters used for the study .
Primary: Larson Davis model 820 sound level meters
Type 1 (precision) integrating sound level meter

Dynamic measurement range from 18 dBA to 110
dBA

Secondary: Center Technology model 322 sound
level meters

Type 2 (general purpose) sound pressure level
meter; not an integrating sound level meter

Auto-ranging with dynamic range from slightly under
30 dBA to 100 dBA

Noise Study [ﬂ""“‘“‘




Larson Davis Model 820 Sound Level Meter
Tt

Noise Study

Center Technology Model 322 Sound Level Meter

=}

Noise Study

Basic Field Procedures

Instruments set to A weighting, fast response !

Larson Davis meters set to log one-minute
basic time histories and 15-minute interval
histories

Center 322 meters set to log data at one-
second intervals or at 3-second intervals

Instruments mounted on camera tripods at a
height of about 5 feet

Instruments calibrated with a Larson Davis
Class 1 acoustic calibrator

[ Gomen coren Noise Study (8] e




A-Weighted Decibel Examples

CHARACTERIZATION EXAMPLE NOISE CONDITION OR EVENT

Theeshold of pain Surface detonation, 30 pounds of TNT af 1,000 fezt
FIA-18 airceaft takeoff with afierburmer ot 470 feet
Possibls building dumnge Mach 1.1 somic boow undsr srcraft at 12,000 fzet
Theeshold fer immediatz NIFTS Commercial fireworks (3 b chargz ) 2t 1 500 feet
Peak crowd noizz, peo foothall game, open sadium
Emergency vebicle dren ot 50 feet
Jackhammer ot 10 feet; | il rangs fog borm o 30 fezt
Entremely miisy Locomative hoen at 100 fest: 2-mile rangs firg hoem at 100 f2t
& hour OSHA limit Heavy trck, 35 mph o 20 fi; Leal blower 2 5 ft
Very nolsy (ias engine bwm mower at 5 feet; City bus at 30 feet
2-nle commercial truck, 35 mph ot 20 fest
Street sweaper of 30 fest; Idling locometive 2t 50 fi
Ao, 35 mgh at 20t 300 f from by 6 e freeveny

Noise Study

A-Weighted Decibel Examples

EXAMPLE NOISE CONDITION O EVENT

Typical dytime busy dewntran backgroand conditions
Tupical duytime urban mined i aeea conditon:
Typical urban reaidential area away from major sreets

Tynical duitine misarban backerousd cond
P i

it “Typical roral arsa daptiee bockground condtions
Typical suiburbam area ot night

Quizt suborban area at night

Very quict CQuict naral area, winker night, no wind

Empty reconding smdio; Remate arza, so audible susds
Barely audible Audiometric testing booth

Thersheld of Hearieg, o bearing b

[ Comicincotn| Noise Study

Important Noise Measurement Terms

Leq = equivalent constant noise level (“energ
averaged” noise level)

Ldn = day-night average noise level (a 24-hour
Leqg with a 10 dBA penalty factor added to
nighttime [10 pm to 7 am] noise levels)

Lmax = maximum Leq over 1/8 second intervals
at fast response setting; Lmax is how people
hear rapidly fluctuating noise

Noise Study




Project Area Monitoring Locations

Noise Study

Meter at Monitoring Site L1

Noise Study

Noise Levels At Monitoring Site L1

Noise Study




Noise Levels At Monitoring Site L1

S AT INTERIVAL ROISE DATA, ROSERGNT EOPIER ILCKGREUSD NOSE STUDY
BITE L1 G MOMDAT, MAY 26, 7000

I EEEEEERERN

Noise Study

Meter at Monitoring Site L2

Noise Study

Noise Levels At Monitoring Site L2

Noise Study




Noise Levels At Monitoring Site L2

stz hii

Noise Study

Meter at Monitoring Site L3

[ Comicincotn| Noise Study

Noise Levels At Monitoring Site L3




Noise Levels At Monitoring Site L3

Noise Study

Meter at Monitoring Site L4

[ Comicincotn| Noise Study

Noise Levels At Monitoring Site L4
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Noise Levels At Monitoring Site L4

VAT (NTERVAL MOISE BATA, MOSEMCHT COPPIR BACKGROUSD HMOEE TTUDY
SITE L4 6l MONDAY, MAY 76, 2000

Noise Study

Meter at Monitoring Site L5

[ Comicincotn| Noise Study

Noise Levels At Monitoring Site L5
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Noise Study
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Noise Levels At Monitoring Site L5

I EESEEEEN N

S RUITE INTERVAL MEESE BATA.

TR LS O MONGAY, MAY 28, 2008

Noise Study

Meter at Monitoring Site L6

[ Comicincotn| Noise Study

Noise Levels At Monitoring Site L6
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1-MINUITE Leq MISTORY, ROSEMONT COPPER DACKGROUND NOSSE STUDY
SITE L8 ON FRIDAY-SATURDAY, MARCH 22 -24, 2008
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Noise Study
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Meters at Monitoring Site L7

[Gomen o) Noise Study

Noise Levels At Monitoring Site L7 — LD820
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Noise Study

Noise Levels At Monitoring Site L7 — C322

1NEHUTE Leq MISTORY, ROSEMONT COPPER BACKGROUND NOSSE STUDY
SITE LTE ON TUESDAY, MAY 37, 2008

inimarn -t Ly = 270 SHA; Marirrass 1-mirosts Lo o 7.1 A Owmrall Loy = 501 884
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Noise Study
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Meter at Monitoring Site L8

Noise Study

Noise Levels At Monitoring Site L8

Noise Study

Meter at Monitoring
Site L9
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Noise Levels At Monitoring Site L9

Noise Study

Conclusions: Project Area Noise Levels

Low existing average noise levels in the project vicinity '
Noise levels mostly less than 45 dBA

Noise levels higher on ridge lines than in intervening
valleys

Noise levels higher close to State Route (SR) 83, but
relatively low more than a few hundred feet from SR 83

Background noise levels somewhat higher during
periods with strong winds

Brief instances of moderately high noise levels (i.e. high
wind, traffic, horns, activity near the meters)

[ Comicincotn| Noise Study 2 gl

Active Copper Mine Area Noise Monitoring

Unspecified active copper mine in Pima County,-
Arizona

Selected due to:
Accessible for study
Similar topography as proposed mine

Active mining activities with blasting, haul
trucks, drilling, vehicle washing

[ Gomen coren Noise Study




Active Copper Mine Area Noise Monitoring

Noise levels monitored at same mine in May ‘
2008 and October 2008

Focused on blasting events but also general
background noise levels and haul/drilling noise
levels

Three blast events monitored with following
charge sizes:

Two events 30 to 40 holes,
One event had 65 holes

[Gomen o) Noise Study

Active Mine Area Noise Monitoring

Blast monitoring locations ¥ mile to one mile !

One monitoring site: direct line of sight to blast
areas with no terrain shielding

One monitoring site: terrain shielding from pit
walls only

Other monitoring sites: terrain shielding from
both pit walls and other terrain features

[ Comicincotn| Noise Study 2 gl

Schematic Diagram of Mine Area Monitoring

Noise Study




Noise Levels At Monitoring Site L10

EBIITE INTIICAL NOIE DATA, NOTMCNT CORPEN BUFFLIMENTAL 1N SirveT
STE L10, TUESDAY - THURSDAY, OCTORER B - 23, 2000

Noise Study

Noise Levels At Monitoring Site L10

Noise Levels At Monitoring Site L10

ASAULITE SETEIVAL HOHSE DATA, ROSEMSHT EOPPIR SUPPLEMENT AL IR STLOY
TR L1000 THUBDAY, GCTOBER 72, 2000

Noise Study
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Noise Levels At Monitoring Site L11

A MIITE INTERTVAL WORSE DATA FOR ACTIVE CORFER MINE
SITE L1 (OHSITE) G6 WEDNESEAY. THURSEAY, MAY 36 - 39, 3068

Noise Study

Noise Levels At Monitoring Site L13

S ARSLITE SITESV AL WOHSE BATA, RESEMCST _ AT AL MOHSE SLSVEY
STE LR TUESDAY - THURSOAY, OCTONER 21 - 23, 2008

e g « 0 4

Noise Study
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Noise Levels At Monitoring Site L13

Noise Levels At Monitoring Site L13

FARNAUITE INTERTVAL MOTSE DATA, NIOBERGNT COPFER SURPLEMENT AL NOIBE STUGT
STE L13 08 THUIRBDAY, SCTOBER 23, 2000

Noise Study

Noise Levels At Monitoring Site L14

ABASIUTE SITERYAL WOISE DATA, HOSEMCHT COPFER SUPFLEVENT,
WTH L4, TURSOAY - THURSEAY, GCTORER 31 - 33, 308

Noise Study
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Noise Levels At Monitoring Site L14

Noise Study

Noise Levels At Monitoring Site L14

Noise Study

Conclusions: Active Mining Area Noise Levels

Low overall noise levels '

Average noise levels comparable to existing
background noise levels in the Rosemont
project area

Relatively high noise levels limited to the
immediate vicinity of heavy equipment
operations (active mining pit, haul roads, and
active leach dump areas)

[ Gomen coren Noise Study
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Conclusions: Active Mining Area Noise Levels

Blast events generated high noise levels for ‘
approximately one second

At distances > 3/4 mile from the pit area, blast
noise levels comparable to ambient background
noise levels

Maximum pass-by noise levels from haul trucks
comparable to those for heavy trucks on
highways

Minimum noise levels at the active mine lower
than those monitored in the Rosemont project
area

Noise Study @""“‘"‘

Questions

Robert Sculley
Bob.sculley@tetratech.com
530-756-3012

Michael Dieckhaus

Michael.dieckhaus@tetratech.com
520-297-7723

[ Comicincotn| Noise Study
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Traffic Study

For the Rosemont Copper Project
14

L ROSEMONT COPPER
Resourcefud,

By Kekoa Anderson, P.E.,
David Bost &
Seri Park, Ph.D.

Presentation Agenda

Traffic Study Elements
Traffic Analysis
Study Site
Traffic Data

Level of Service Analysis
Simulations

Roadway Assessment
Safety Analysis
Geometric Analysis

Findings

Q&A

[ Comicincotn| Traffic Study

Traffic Study Elements — Traffic Analysis

Current Traffic
Data Collection

Traffic Forecasts
«Construction Year
Interim Mine Operation (Year 5)
« Ultimate Mine Life (Year 20)

Traffic Operation/LOS Analysis
«Intersections
«Corridor

Need improvements?

Traffic Study [e] e e




Traffic Study Elements — Study Site

Traffic Study

Traffic Study Elements — Key Intersections

Proposed Mine

Traffic Study

Traffic Study Elements — Traffic Data

Traffic Data '

Current Traffic Counts

Traffic Forecasts
Construction Year
Interim Mine Operation (Year 5)
Ultimate Mine (Year 20)

[ Gomen coren Traffic Study




Current Traffic Counts

Data collection
Seasonal — peak season, non-peak season
Day — weekday, weekend
Time — AM and PM peak period
6:30-8:00 AM, 5:00-7:00 PM
Seven (7) major intersections
Method
Manual traffic count

Video recording n

Current Traffic Counts

5 Different vehicle types .‘
Motorcycle
Light duty vehicles (autos, pickup trucks, SUVSs, etc.)
Buses
Median trucks (2-axle, 6-tire)
Heavy trucks (3 or more axles)

Truck traffic

Convert into the passenger car equivalent (PCE)
factors for accurate Level of Service (LOS) analysis

[ Comicincotn| Traffic Study 2 gl

Current Traffic Counts

Traffic Study




Truck Volumes

Average
Annual
Daily
Truck
Volumes

Traffic Study

Traffic Forecasts

Future land use
Update origin destination matrix
Assignment of trips

[ Comicincotn| Traffic Study

Traffic Forecasts

Traffic Forecasts
Project trip
Mine operation trip
Background trip
Regional growth

Pima Association of Governments (PAG) travel
demand model

ADOT major projects

[ Gomen coren Traffic Study




Level of Service Analysis

Four analysis years
Current year (2008)
Construction year (2010)
Interim mine year (5 years)
Ultimate mine year (20 year) -

Traffic Study

Level of Service Analysis

Current Year  Construction Year ' Interim Mine
Year (Year 5)  Year (Year 20)

Intersection LOSA-B
LOS

Segment LOS LOSB LOSC LOsSCD LOS C, D

Findings Acceptable Acceptable LOS Left turn issue ~Left turn issue

Lo Non passing  =Non passing

zone issue zone issue
Need for Need for
roadway roadway
geometric geometric
modification modification

Traffic Study @nﬂnm

SimTraffic

[ Gomen coren Traffic Study




Roadway Assessment

SAFETY
ROAD GEOMETRY

* Lane width * Speed
«Shoulder Width = Reaction time
~Traffic separation

*Refuge Lane

«Intersections DRIVER’S BEHAVIOR

Traffic Study (] rema o

Roadway Assessment

Safety analysis
Geometric analysis

Traffic Study

Roadway Assessment — Safety analysis

ADOT accident data '
Past 5 years accident data (8/1/2003 - 7/31/2008)
SR 83 from 1-10 on-off ramps to SR 82

Traffic Study




Roadway Assessment — Safety analysis

Federal Requirement '

Each state describe at least 5 percent of its locations currently exhibiting
the most severe highway safety needs, in accordance with Sections
148(c)(1)(D) and 148(g)(3)(A), of Title 23, United States Code

Location should have at least one crash (fatal, any type of injury or
property damage only) in each of the three years.

Location should have at least one fatal crash in three years.

At least one crash should be run-off-road, intersection, or pedestrian
related. It should be noted that the intersection-related crashes
considered here are the crashes in which the first harmful event
occurred on an approach to or exit from an intersection, and resulted
from an activity, behavior or control related to the movement of traffic
units through the intersection (as defined by the American National
Standard D16.1-1996, ANSI D16.1-1996).

Total number of fatal or incapacitating injury crashes equal to or greater
than three in those three years.

R rerosuo R

Roadway Assessment — Safety analysis

State Route 83, Post Mile 44
Classified as top five percent
Any correlation on
Seasonal effect?
Traffic volume?
Roadway geometry?

[ Comicincotn| Traffic Study

Roadway Assessment — Safety analysis

[ Gomen coren Traffic Study




Roadway Assessment — Geometric analysis

B

Narrow shoulder (1)

Steep curvature without guard rail next
to downbhill slope

Traffic Study

Roadway Assessment — Geometric analysis

=

Contributing poor
* sight distance

Steep horizontal curvature with narrow
shoulder and poor sight distance

No median/refuge lane

Traffic Study

Roadway Assessment — Geometric analysis

Safety elements .
Curvature
Shoulder width

Lane configuration — maybe suggest the refuge lane
or median

Provide sufficient
Stopping sight distance
Passing sight distance
Curve radius
Superelevation

Traffic Study




Findings

Load of additional truck ‘

Does not necessarily worsen traffic operation based
on LOS

Does affect corridor delay

Need to correct with geometry improvements
Accident analysis

High correlation with roadway geometry rather than
truck traffic

Few items to suggest for alternatives???

Traffic Study

Questions

Kekoa Anderson, P.E.

kekoa.anderson@tetratech.com
949.887.0731

[ Comicincotn| Traffic Study
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Helvetia, Schrader (1909)




Helvetia 2004

Copper World, Schrader (1909)

Copper World, 2004
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Isle Royal Mine, Schrader (1909, Plate Xllb)




Isle Royale, 2004

Heavy Weight Mine, Schrader (1909)
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Ridge at Coconino fault, C. Popoff (1940, VIIib)

Ridge at Coconino fault, 2004




Rosemont Smelter, 2004

Rosemont Hotel, ca. 1906
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Close up in 2004 of Em_ory oak

5 (adultin 1906)

e ‘:,* ". 7 P_anoLamlg\'/,rgw of R!!dgelme-, Poppff (1940)
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. Surveyfor?PC,along a15.8- mile 120- footwndfe
(229- a,gre) proposed route for thﬂater line
from near Sahuarlta to Helvetla Nk

I. L y B = <
* Map the location of each PPC plant and
~ determine on which alluvial units thls cactus

- was found in this survey g

Location of PPC Plants

* PPC Location
Survey Area

N

A
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F d Res,u,lfs of PPC Survey

* 35 PPC plants were located during the survey in
October 2008

¢ 19 of these plants occurred on very old (early to
middle Pleistocene) alluvial deposits near the mouth
of Sycamore Canyon. About half of these were on
the red clay surface; the other half were in areas
I incised or veneered with younger soils.

~* 16 plants occurred on late Pleistocene to early
Holocene alluvium on the edge of the Santa Cruz

11/7/2008

floodplain.
fﬂmossmom’ cOoPPER f_@
[ ; Results of PPC Survey

-

¢ No PPC were found in the intervening region
along the survey route.

¢ Based on Bureau of Reclamation surveys for
PPC on the Santa Rita Experimental Range and
. surveys towards Corona de Tucson, the longer
alluvial surfaces have been stable (middle to
' early Pleistocene), generally the more PPC
plants are found.

7 ROSEMONT COPPER ok e ]

Palmer’s Agave (Agave palmeri)




Objectives —Agave Impact Area

e Determine overall density of agave rosettes in impact
area

* Determine density of successful flowering stems in
impact area

* Determine impacts of herbivory on success of
flowering stems in impact area

Determine size class structure of population as
| representative of age class structure

= AoSEMONT coPPER e

11/7/2008

Objectives —Agave Regional Area

I

¢ Estimate density of agave rosettes in regional
area

» Determine density of successful flowering
stems in regional area

¢ Make comparisons with impact area

— s
2> )AOSEMONT COPPER yinﬁmm

Methods — Impact Area:
e Subset of 1 ha units selected at random from
all ha units in impact area

¢ Detailed count of all agaves, by size class, in
0.25 ha portion of random unit

¢ Count of all current flowering stems and
flowering stems from previous years, including
those lost to herbivory, with size
f measurements of flowering rosettes

D ROSEMONT COPPER Wemandnesuczsnc
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‘ Me:tl;g&s - Jm'ﬁa‘ct Area:

-

e Count of all successful flowering stems on 1 ha
sampling unit

¢ Additional information on slope aspect,
geological substrate, and presence of

11/7/2008

drainages
S— - - R
fg_ fﬁqssmgirr COPPER 2 s ﬂ@@n

s

~ Methods - Regional Area:

5 —
Three scales for analysis:

— Within Rosemont Property but outside of impact
area

— Within 5 mi circle centered in proposed project
location

— Within 20 mile circle centered in proposed project
location

Randomly selected points along public access roads

e P % z WA ! :
Fmosemont corpER s
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Methods — Regional Area:
e Count all rosettes and current, successful
flowering stems within quadrant selected at
random

e Map counting area on lap-pad computer with
detailed aerial photography of region

* Additional information on slope aspect,
geological substrate, and presence of

11/7/2008

| drainages
|
= AoSEMONT coPPER gu@

Agave Survey Plots
Regional Area

Agave Plots

D 5 Mile Radius

Agave Survey Results —Impact Area

; ¢ 76 one-hectare plots surveyed

* Rosette density range from 0 to 1,088
plants/ha

e Mean rosette density is 140.2 plants/ha
(standard deviation 166.7; standard error of
+19.12)

= ¢ Flowering stem density range from 0 to 13/ha

|

D ROSEMONT COPPER Wemandnesuczsnc
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i ~ Agave Su ;ye_y"Re,suIts —Impact Area

¢ Flowering stem density is 2.91/ha (std. dev. 3.76,

s.e. +0.43)

|

¢ Geological substrate and slope aspect had no
significant effect on agave density

* Herbivory has significant impact, causing the loss of
58% of current year flowering attempts

* Long-term herbivory impact is about 46% of all
flowering attempts

X noseEmonT coppER . e e

11/7/2008

Evidence of Herbivory

ghoszmorrr coPPER : . ok A 1)

-'Agg‘ve Survey R‘esults — Regional Area

e 117 plots surveyed — Total area = 500 ha
* Rosette density range from 0 to 340 plants/ha

e Mean rosette density is 12.3 plants/ha,
(standard deviation 37.8; standard error of
$3.49)

T ROSEMONT COPPER : i s e

'S Westand
Empmamion 0 bt G|
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Agave Survey Results — Regional Area

|« Flowering stem density range from 0 to
| 57.1/ha

* Flowering stem density is 2.78/ha (std. dev.

8.56,
s.e. +0.79)
\
2T ROSEMONT CoPPER ;Q_JQE_%
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Distrib_ution of Agave Densities

Distribution of Agave Densities

Number of Plots in Group

5 HHHHHHTM

Density Group (n*50 plants/ha)

3‘.’ e
2 )ROSEMONT COPPER Viestand Resourcas nc|
Agave Size Class Distribution
E—— RO - S
| Agave Size Class Distribution
|
| 400
| 350
8
£ 3001
! S 250
& 25
S 200 A =
@
g 1504
£ 100 {
z
50 i
NI NN AN a0
12 3 45 6 7 8 9 10 11 12 13 14 15 16
Size Class - Decimeters
i
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Agave Density, Plants/ha

1 5 9 1317 21 25 29 33 37 41 45 49 53 57 61 65 69 73

Sample Number

—— Running Mean, plants/ha —— Running Standard Deviation |

Flowering Stems, Rosemont

1 5 9 1317 21 2529 33 37 41 45 49 53 57 61 65 69 73
Plot Number

Flowering Stems/ha
o p N w & O
g 8882838

— Running Mean —— Running Standard Deviation |

Regional Flowering Stem Density

- I‘ .:

9 17 25 33 41 49 57 65 73 81 89 97 105113
Plot Number

—— Running Mean —— Running Standard Deviation
_— RS

Flowering Stems/ha

11/7/2008
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~ Conclusions 1: -

- - — e —
¢ Palmer’s agaves on the Rosemont Site provide a
significant foraging resource for lesser long-nosed

bats during their late summer, post-maternity

dispersal

e Agave densities in impact area and in regional area
are highly variable and have no obvious relationships
with substrate or slope aspect

* Rosemont Impact Area has size class distribution that
indicates normal, healthy population of agaves

T i

~

11/7/2008
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Herbivory has significant impact on flowering success

No difference in successful flowering stem density
between impact area and regional area

Rosemont Impact Area provides nothing unique with
regard to agave populations

Sampling for agave rosette density on regional scale
is not representative of actual populations

FnosemonTeorrER | L e e
Zmo e 3 e

Ss"e;r Long;lias;éé_-Bat (%eptbnﬁcteris- yerbabuenae)
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LLNB Survey Objectives

Evaluate bat foraging on Rosemont Property
Evaluate bat foraging outside of Impact Area
Evaluate bat roosting on Rosemont Property

Evaluate bat roosting regionally

11/7/2008

OSEMONT COPPEFR! WestLand Resources,Inc

_ LINBSurvey Methods

Ultrasonic acoustic and infrared surveys on
Rosemont Property

Ultrasonic acoustic and infrared surveys
outside of Impact Area

Potential roost site surveys on Rosemont
Property

Potential roost site surveys in regional area

?}F}OSEMDHT COPPER @%ﬁ;
Acoustic Survey Locations
; e Between McCleary and Scholefield Canyor;s
» East Side of Gunsight Pass
‘ * Box Canyon
¢ Near Scholefield Spring
i' ¢ Upper McCleary Canyon
l %F:OSEMONT COPPER ﬁ;ﬁi‘;ﬂ@éﬂ;
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- Active and
Passive Sensor.
Locations

@ Active Sensor

Passive Sensor

e T
at Flowering Agave
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, uéi_Pass_ive S(;t;_l] p at Flowering Agave

— - —
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5#;5551&!91‘1‘1’ copPER Ty &@@m
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E‘},_ - LLNB Sonogram
I FFT size 512, Hanning window. [W
\ |
| \ ‘\ \\ ‘ \ n
| |
] | | |
\ \ \ \
|
& L i
f*,’;'éﬁssrnorlT COPPER > g@:w:m
~ Acoustic Survey Results - 1:

e LLNB recorded at 23 out of 27 sensor locations

¢ Mexican long-tongued bat (MLTB) recorded at
4 out of 27 sensor locations

¢ Intensity of foraging activity increased with
decrease in flower availability

2% RrosEmoNT COPPER ] - s e 4
L e
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Acoustic Survey Results - 2:

» Foraging intensity highly variable, from 0 to
over 500 hits on an agave flower in 2 hours

 Foraging is frequently visual, with no
ultrasonic calls

* At least one bat species recorded at all
locations

o TN

11/7/2008

SIRIOSEMONT COPRPER Westland Resources, Inc |
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Acoustic Survey Results — 3:

¢ 7 species identified, at least 10 species
recorded

e Gunsight Pass appears to be corridor for
several species of bats (at least 9 recorded)

» Other species: big brown bat, fringed myotis,
pocketed free-tailed bat, western pipistrel,
Brazilian free-tailed bat

?}HOSEMDHT CSOPPER 1@%
Foraging Activity
—— SRA PR
[ » LLNB foraging on agave flower
|l
I
f
\
2 ROSEMONT COPPER @ém
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F Potential Roost Locations — Impact Area

* Gunsight Pass Vicinity

e Between McCleary and Wasp Canyons

* Head of Wasp Canyon

11/7/2008

2 RoSEMONT COPPER m@
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Potential Roost Sites | — L
Examined "

[l No Evidence of Bats

Some Evidence of Bats, or o
Undetermined » .

Potential
. Confirmed Presence of LLNB v 4
5 X L -
. -
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Potential Roost Locations — Regional Area

I

|« Empire Mountains

¢ Mulberry Canyon

¢ West Side of Gunsight Pass

* Box Canyon Vicinity

¢ Greaterville Vicinity

i

T AosEMoNT copPER WesiLand Resources in

Potential Roost Locations — Regional Area

I

f e Fish and Sawmill Canyons

. * Cave Canyon

¢ Gardner Canyon

e Temporal Gulch

1

S~
~JROSEMONT COPPER Vgt o dhasouecdtic|

(N

Potential Regional
Roost Sites Examined

. No Evidence of Bats .
A A
Some Evidence of Bats, or .
Undetermined
Potential
i
3 A s -
. Confirmed Presence of LLNB e e, P
s .
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Roost Sites - 1Y
Rosemont i
-
. |
[ No Evidence of Bats X vy
Evidence of Insectivorous Bats e f 1
or Unknown Potential |
Evidence of Nectar Feeding Bats L . .: g
. Confirmed Presence of LLNB ' - ;
H
-
el
S |
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Roost Survey Summary 1

* Total of 105 sites examined
¢ LLNB confirmed presence in 6 sites
e MLTB confirmed presence in 14 sites

¢ Evidence of nectar-feeding bats in 21 sites

1

S

Vrj‘jFEOSEMDHT COPPER Westtand Resources inc|
Roost Survey Summary 2
}
| * 43 sites have evidence of bat use
. Insectivorous bat species observed: cave
myotis, Townsend'’s big-eared bat, fringed
myotis, and big brown bat
i
%F!OSEMONT COPPEFR Sw_ein_..;_nﬂmmin&
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Regional Roost
Sites

l No Evidence of Bats

Evidence of Insectivorous Bats
or Unknown Potential

Evidence of Nectar Feeding Bats

[l Confirmed Presence of LLNB

11/7/2008

N
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Conclusions — LLNB Foraging
* Agaves on Rosemont Site and surrounding areas are
heavily used by LLNB for late summer foraging

¢ ltis likely that every flowering agave will be visited by
LLNB at some point during this season

* Rosemont provides an important foraging resource

S
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|
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|
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Conclusions — Bat Roost Sites 1

e Many abandoned mines in Rosemont Impact
Area and in the surrounding vicinity appear to
provide suitable roosting habitat for LLNB

e Evidence of nectar-feeding bats (LLNB or
MLTB) observed in 21 sites

e LLNB presence confirmed in low numbers in
only one adit in Rosemont Impact Area

25



F Conclusi_on's — Bat Roost Sites 2

¢ LLNB presence confirmed in low numbers in
one adit on Rosemont Unpatented Claim Area

¢ LLNB presence confirmed in good numbers in
four adits in the vicinity.

2 RoSEMONT COPPER oo S 1]
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Chiricahua Leopard Frog (Rana [=Lithobates] chiricahuaensis)

—
2 AOSEMONT COPPER ok e ]

F Objec_ti_vés of Ranid Survey

* I|dentify potential suitable habitat for ranids
within the Impact Area

* Determine the presence or absence of ranids
(particularly Chiricahua leopard frog) within
the Impact Area and surrounding areas

-« |dentify the likely source of dispersing ranids
(Chiricahua leopard frog) in the Rosemont
Vicinity

2 ROSEMONT COPPER s e 4
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Ranid Survey Methods

 Survey of drainages, tanks, and springs within
the Impact Area in search of suitable habitat

¢ Visual Encounter Survey Method within
features supporting suitable habitat

 Dip net capture and call playback for
identification purposes

* Precautions for disease prevention

i

11/7/2008
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Ranid Survey Areas
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Chiricahua Leopard Frog Findings
}
|« One Chiricahua leopard frog observed within
the Impact Area — Lower Stock Tank

¢ Frogs observed outside the Impact Area but
within the Rosemont Property
— Oak Tree Canyon (One Chiricahua leopard frog)
— Highway Tank (One Chiricahua leopard frog)

i

= B e
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 Chiricahua Leopard Frog Findings

g

- *» Frogs observed outside the Rosemont Property
— East Dam (One Chiricahua leopard frog)
— Box Canyon (Several Chiricahua leopard frogs)

— Sycamore Spring and Sycamore Canyon (Two
Chiricahua leopard frogs)

— Lower Davidson Canyon above Cienega Creek (Several
lowland leopard frogs)

11/7/2008
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Rana chiticahuensis occurrences in Arizona

Known Chiricahua [
Leopard Frog
Distribution

‘ g+ I

+ Rana chirieahuensis
State highways P <3
Major Waterways i
] County Lines e
ke Eoth Magies ot Syttem Fatraaty 19, 508 et
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Sonorella rosemontensis Pilsbry

¢ Described as a new species by Pilsbry in 1939

* Type locality “northern end of the Santa Rita
Mountains near Rosemont (J. H. Ferriss), Type
166642 A.N.S.P.; Helvetia; Greaterville”

e Pilsbry’s (1939) treatment of S. rosemontensis
would suggest this species is a narrow
| endemic restricted to an area somewhere
near Rosemont
= g Sens
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JRIOSEMONT COPPER Westland Resources, Inc |

Objectives of Field and Literature Surveys

1. Review the taxonomic literature on Sonorella
rosemontensis, the descriptions of the type
specimens used, and the concept(s) of
species used by the biologists working with
Sonorella.

1

s
JROSEMONT CORPER Westtand Resources,Inc/

i)

[

| Objectives of Field and Literature Surveys

| 2. Conduct field surveys for Sonorella (on talus
slopes and scree) in the Rosemont project area
and other areas of the Santa Rita Mountains.

5; FOSEMSDIT CORPEFR!
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Objectives of Field and Literature Surveys
|

3. Visit talus slopes to observe how active the
| slopes are in terms of the addition of new
rock spalling from above, areas of slope
failure, and areas of relatively stable slopes.

?j ROSEMONT COPPEFR

WesiLand Resources, Inc|
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Taxonomy of Sonorella rosemontensis
Timeline

— e
S AOSEMONT COPPER yi.;g:mm

Sonorella rosemontensis

[« S. rosemontensis shell is like S. hesterna or S. walkeri shells.
I

10 S. rosemontensis verge is not spirally groved (as first
described) but is nearly identical to S. walkeri.

* S. walkeri has been collected in Agua Caliente Canyon
(Soldier Canyon), Madera Canyon, in the southwestern
Santa Ritas (Josephine Canyon towards San Cayetanos), and
Pajarito Mountains. S. walkeri is also closely related to S.

l huachucana, a species that occurs.in the Huachuca,

| Patagonia, and Santa Rita Mountains, and as a fossil species

. in the Mustang Mountains.

D ROSEMONT COPPER Wemandnesuczsnc
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Sonorella rosemontensis

I

y In 1978, Miller wrote that “it is the opinion of the
author [Miller] that S. rosemontensis is at least

. conspecific with S. walkeri and may possibly be a

synonym” (p. 111).

= AoSEMONT coPPER e
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Surveys tor Sonorella rosemontensis
_in the Rosemont area

|
|+ Walter Miller searched for this species during six field
| trips from Oct. 1975 to May 1976. He visited 18
localities (identified to % of % sections). Miller found
S. rosemontensis in only two of the 18 localities.

¢ WestLand searched for this species during 20 field
trips from July 14 to October 1, 2008. Surveys
coincided with the monsoon season. Field trips
provided coverage of most of the Rosemont project
area and included areas outside of the Rosemont

I area (Fish Canyon, Mt. Hopkins, Agua Caliente

| Canyon, and Gardner Canyon).

7T ROSEMONT COPPER @;m

Surveys for Sonorella rosemontensis
_in the Rosemont area

* Sonorella shells and in some cases live snails
(with an AGFD permit) were collected by
WestlLand in 14 localities in or near the
Rosemont project area. Snails were also
observed mating, with eggs, and feeding.

D ROSEMONT COPPER Wemandnesuczsnc

31



11/7/2008

.?‘: RAOSEMONT COPPER Westtand Resources nc|

Rosemont Area
Talus Snail
Survey

Sonorella Species Collection Location
Snail Surveys

Miller 1978

Locations of Sonoreila
roSemoniensis

Miller 1978

Locations of

Surveys With Mo

Sonorelis Found

]

| 5 _,"I:alus;SIopes

-

¢ Provide humid refugia for Sonorella, some
protection from predators (mice, flies,
beetles), and food (lichens, plants, fungi).

-+ Deep extensive talus on the west slopes of the
Rosemont area may provide microsites more

' like sites at higher elevations around Mt.
Wrightson.

% FSSEMSIT CORRER
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“Fungus growing on rocks buried within a humid
_ talus slope, August 2008

2 RoSEMONT COPPER mﬁg;_&

e Sromaerg s et
o

Talus Slope

* Talus slopes are persistent and dynamic.

* Most of the talus slopes along the ridge west of the
Rosemont project area are composed of quartzite.
Quartzite is resistant to weathering; erosion of this
ridgeline (over the last ca 1 my) is coupled to rate of
erosion of the Bolsa quartzite bed.

¢ As such, these quartzite talus slopes are dynamic but
persistent features, with particular talus slopes
probably lasting 100,000 years or more.

—_
~°JRAOSEMONT COPPER Miesiand Resourcas inc|

~ View of west slope (Schrader 1909)

D ROSEMONT COPPER e

= g i it
T

33



11/7/2008

~ Same view of west slope in 2004

N T e N R —~
ogle Earth image of north ridge talus slopes
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Talus slopes

|+ Unstudied in the Southwest United States

* Rock spall along the quartzite ridge appears to
be ongoing, at least above the major talus
slopes

== . g
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JROSEMONT COPPER WestLand Resources,Inc

Srgmergs

Talus slopes

—_— &l 5 -
|
|
|
|
|

¢ Not yet understood if rate of rock spall is
constant between pluvial and interpluvial
periods

53 e TONS
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AN\ THE UNIVERSITY OF ARIZONA,

Dr. Jeffrey S. Fehmi, PhD
UofA Faculty

Dr. Fehmi joined the faculty of the School of Natural Resources in August 2005. He is in the Rangeland
and Forest Resources Group and teaches Rangeland Inventory and Monitoring (RA M 456/556),
Rangeland Planning (RA M 487/587), and Vegetation Management (RA M 446/546). He has an active
research program in rangeland related disturbance and restoration.

Previously, Dr. Fehmi was a research ecologist in the military lands research program with ERDC/CERL
US Army Corps of Engineers in Champaign, lllinois. His research program focused on the impacts of
military training activities on military lands across the west and mid-west.

Dr. Fehmi was also a Range Scientist at the Northern Great Plains Research Laboratory in Mandan, North
Dakota, and completed a post-doctoral appointment at the University of California at Davis.


http://cals.arizona.edu/~jfehmi/students.html�
http://cals.arizona.edu/~jfehmi/research.html�
http://www.cecer.army.mil/td/tips/index.cfm�
http://www.cecer.army.mil/td/tips/index.cfm�
http://www.cecer.army.mil/td/tips/index.cfm�
http://www.ars.usda.gov/Main/site_main.htm?modecode=54-45-00-00�
http://www.ars.usda.gov/Main/site_main.htm?modecode=54-45-00-00�
http://ecology.ucdavis.edu/Default.htm�

Jeffrey S. Fehmi
School of Natural Resources
University of Arizona
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- Experimental design
- Soil types
Arkose, Gila, Glance
- Rainfall scenarios
High, Average, Low
- Amendments
None, Straw, Straw + Fertilizer
- Seed mixes
29 native species: 4 mixes
» Results and recommendations

3 o Ao,
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[
THE UNNERSITY
O ARIKIONA.
[ d ]
- Low rainfall © Summer
245 mm (9.6 in) - 90 days
- Average rainfall i :’('E‘::“SZOa”t Se:SSO"
- 384 mm (15.1 in) - peratty
« High rainfall ‘es‘é":aez Seast
© 510 mm (20.1 in ) L
i ( ) Moderate temps
No watering
« Winter
- 90 days
- Cool-season
temperatures
THE LINIVERSITY
O ARIIONA.
,lenk(Iw Anvri?lge Y3 1,
1o high] Year (mm)
o
2 2004 277.6
3 1989 280.3
4 1980 2850  Lowyear
6 2006 2935
7 e ame
o aop s
o e ane
10 2003 3119
1 1986 336.4
12 1997 3385
13 2001 344.4 1991 daily precipitation
W Gom e
1o o1 304 Aveyeer
18 1982 428.1
1 s sy
20 1981 448.1
21 9.8
22 488.4
25 1998 515.9
% dm  ame
27 1988 523.4
% o seo

average 4116

o Aemonts.




- None - bare soil. \

- Straw - equivalent to 2
tons per acre, tackified.

« Straw + Fertilizer -
equivalent to 2 tons per
acre, tackified + slow
release fertilizer.

Yy iy
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Common Name

Scientific Name.

tethorn acacia _ Acacia constricta seed
catclaw acacia®  Acacia greggii Sveeks needle grama
threeawn  Aristida purpurea var. longiseta [OTEs Mix'1
fourwing saltbush*  Atriplex canescens R
desertmarigold  Baileya muliradiat 4 o acece
cane beardgrass*  Bothriochloa barbinodis /' siamibush sumac
sixweeks needle grama  Bouteloua aristidoides o
sideoats grama*  Bouteloua curtipendula, e
e grama*  Bouteloua gracilis A
Rothrock grama*  Bouteloua rothrocki blue grama
false mesquite  Calliandra eriophylla angiehe
Arizona cottontop  Digitaria califorica s s
botlebrush squireltail  Elymus elymoides 2T
lains lovegrass*  Eragrosts intermedia 7 Moxcan god poppy
Mexican gold poppy  Eschscholzia calfornica ssp, e mesquie
glehead* Heteropogon cont / S
curly mesquite  Hilaria belan g e
orange caltrop  Kallstroemia granifo rzona
praifie Junegrass ~Koeleria macrantt curymesauie
green sprangletop®  Leptochioa dul R —
big purple tansyaster  Machaeranthera tanacs e
muttongrass  Poa fenderian prare Juneorass
whitestem paperflower  Psilostrophe coo gooseberyieal glabemalon
skunkbush sumac® ~ Rhus trilobata st}
desert senna na co e
desert globemallow  Sphaeralcea ambigua
gooseberryleaf globemallow  Sphaeralcea grossuliifla e e
sand dropseed*  Sporobolus cryptandrus S v
Rotock grama
Sveeks needle grama
desertsenna
osor marigold
globemalon

3 o Ao,

ref
Common Name Scientific Name s
‘Wwhitethorn acacia® _ Acacia consticta sand cropsecd
catclaw acacia*  Acacia greggii Sxveeks needle grama
d threeawn  Aristida purpurea var. longiseta e
fourwing saltbush®  Atrplex canescens (e
desert marigold  Balleya multradiata o]
beardgrass®  Bothriochioa barbinodis sunkbush sumac
sixweeks neetle grama  Bouteloua arstidoides - —— senoss
sideoats grama®  Bouteloua curtipendula o
blue grama*  Bouteloua gracilis grama
Rothrock grama*  Bouteloua rothrocki e gama
false mesquite  Caliandra eriophyla e
vizona cottontop  Digitaria calfornica ke reetegama Mix 2
botebrush squirtetail  Elymus elymoide: =F
plains lovegrass*  Eragrostis inter Moxcan goid poppy
Mexican gold poppy  Eschscholzia californica ssp. ute
tanglehead*  Heteropogon cor AT
curly mesquie  Hilria belangeri e
orange caltrop  Kallstroeia grandifiora a coontop
praiie Junegrass  Koeleria macrantha cuymesaute
green sprangletop*  Leptochioa e
big purple tansyaster  Macharanthera tanacefifoia =l
muttongrass  Poa fe prai
whitestem paperflower  Psilostrophe cooperi gooseveryieaf globemalon
skunkbush sumac*  Rhus B
desertsenna  Senna covesii vy s
desert globemaliow ~ Sphaeralcea ambigua
gooseberryleaf globemallow  Sphaeralcea grossularifolia edmoomn
sand dropseed*  Sporobolus cryptandrus S et
Rolhrock ram:
Sveeks needle grama
desert senna
desert margold
desert gobemallow

T G drarcees.




Common Name Scientific Name
‘whitethorn acacia™ c
catclaw acacia®
red threeawn
fourwing saltbush*
desert marigold
cane beardgrass* skunkbush sumac
sixweeks needle grama |
sideoals grama* e
blue grama* oo gram.
Rothrock grama* sl gama
false mesquite ~ Caliandra eriophylla =

Arizona cottontoj

bottlebrush squirreltail

plains lovegrass*

Mexican gold poppy.
[

Digitaria californi
Elymus elymoides.
Eragrostis intermedia.
Eschscholzia californica ssp. mexicana

11/7/2008

inglefead*  Heteropogon contortus
curly mesquite  Hilaria belange: e
range caltrop  Kalstroemia grandifor hriaons cotontop
prairie Junegrass  Koeleria macrantha curly mesquie
green sprangletop*  Leptochloa dubia. el rama
big purple tansyaster  Machaeranthera tanacefifolia =0 Mix 3
ngrass  Poa fendieriana prare Junegrass
whitestem paperflower  Psilostrophe cooperi joosebermyeat globemallon
sh sumac*  Rhus trilobata e
desertsenna  Senna covesil =k
desert globemallow  Sphaeralcea ambigua
‘goosebernyteat globemallow  Sphaeralcea grossularifolia et oemn
sand dropseed*  Sporobolus cryptandrus Endticson)
Rotvock gram:
Sveeks necdle grama
desert margold
desert gobemalion
Mexican god poppy
wniethom
A Tem: Lingwemsary
OF ARDTONA.
sdeoats grama
blue grama.
Common Name Scientific Name Bt
tethorn acacia _ Acacia constricta, sand cropseed
catclaw acacia®  Acacia greggii Sveeks needle grama
threeawn  Aristida purpurea vay. longiseta :jﬂ_;‘m"*:‘" squielai
fourwing saltbush®  Atrplex canescens (e
desert marigold  Baileya multradiata. o acacia
cane beardgrass*  Bothriochloa barbinokis' Sunkbush sumac
sixweeks needle grama  Bouteloua aristidoides
sideoats grama*  Bouteloua curtipendula e
e grama*  Bouteloua gracilis A
Rothrock grama*  Bouteloua rothrocki blue grama.
false mesquite  Callandra eriophylla angiehe
Arizona cottontop  Digitaria califorica s s
botlebrush squirreltail  Elymus elymoid —
plains lovegrass*  Eragrosis intermedia Moxcan god poppy
Mexican gold poppy ~ Eschscholzia calfornica ssp. false mesaie
glehead*  Heteropogon c S
curly mesquite  Hilaria belan e
orange caltrop  Kalistroemia grandifiora rzona
praifie Junegrass  Koeleria macrantha curymesauie
green sprangletop*  Leptochloa dubia R —
big purple tansyaster  Machaeranthera tanacefifolia B
muttongrass Poa fendleriana prare Juneorass
whitestem paperflower  Psilostiophe cooperi gooseberyieal glabemalon
skunkbush sumac*  Rhus tilobata e
desertsenna  Senna covesii e
desert globemallow  Sphaeralcea ambi
gooseberryleaf globemallow  Sphaeralcea grossularifol Ved treeaun
sand dropseed*  Sporobolus cryptandrus. L)
= Mix 4

3 o Ao,

- Functional groups
- WSPG - Warm-season Perennial Grasses
- CSPG - Cool-season Perennial Grasses
- AG - Annual Grasses
- PF - Perennial Forbs
- AF - Annual Forbs
- SH - Shrubs

T G drarcees.




- All native species

« All expected to occur or
currently occur on the site

- Derived from the NRCS
Ecological Site Descriptions
for the area

« All commercially available

Yy iy
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- 3 soil types X 3 rainfall scenarios X 3
amendments X 4 seed mixes = 108
treatment combinations

< 108 X 4 replications = 432 pots




Green sprangletop
Red threeawn
Blue grama
Arizona cottontop
Curly mesquite
Plains lovegrass

Bottlebrush squirreltail

Desert marigold
Mexican gold poppy
False mesquite

Yy iy

(Leptochloa dubia)
(Aristida purpurea)
(Bouteloua gracilis)

(Digitaria californica)

(Hilaria belangeri)

(Eragrostis intermedia)
(Elymus elymoides)
(Baileya multiradiata)

WSPG
WSPG
WSPG
WSPG
WSPG
WSPG
CSPG
PF

(Eschscholzia californica AF

(Calliandra eriophylla)

SH

11/7/2008

Tanglehead (Heteropogon contortus) WSPG
Sideoats grama (Bouteloua curtipendula) WSPG
Sand dropseed (Sporobolus cryptandrus) WSPG
Cane beardgrass (Bothriochloa barbinodis) WSPG
Desert senna (Senna covesii) PF
FA} THE LnONERSITY
OF ARIZONA.
Soil
Type
Grand
Arkose Gila Glance | Total
L High| 100 100 92 97
e Ave| 92 100 92 94
simulation
Low| 100 83 75 86
Grand
Total| 97 94 86 93

Table A1-1. Leptochloa dubia percent occurrence by pot.

A%, THE Lnavemary
OF AROPONS,.
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Soil
Type
Grand
Arkose Gila Glance | Total
) High 0 17 33 17
el Ave| 0 33 25 19
simulation
Low 0 17 25 14
Grand
Total 0 22 28 17

Table A1-17. Acacia greggii percent occurrence by pot.

Yy iy

Production

How much aboveground biomass was
produced?

Species richness
How many species grew?

Functional group richness
How many functional groups occurred?

Shannon’s diversity index
How even was the abundance of species?

FA% THE LINWERSITY
OF AHITOMNA.

1,800
1,600
1,400
1,200
1,000
800
600
400
200

Aboveground dry weight (Kg/ha)

Arkose Gila Glance

OLow RF B Average RF B High RF

A%, THE Lnavemary
OF AROPONS,.




1,800
1,600
1,400
1,200
1,000
800
600
400
200

Aboveground dry weight
(kg/ha)

None Straw Straw & Fert.

OLow RF & Average RF  @High RF

Yy iy
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- There are species sufficient to establish a
rich productive native plant community on
these materials.

« Some establishment occurs even in low
rainfall.

« Soils vary in productivity, Arkose supports
limited richness and productivity.

« Straw aided community productivity.

3 o Ao,
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